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-1- 

CBOFMrCAL COMPOUNDS 

The present invention relates to antibiotic compounds and in particular to antibiotic 
compounds containing substituted oxazoUdinone rings. This invention further relates to 
5 processes for their preparation, to intermediates usefiil in their preparation, to their use as 
therapeutic agents and to pharmaceutical compositions containing them. 

The international microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could result in strains against which cuiiently 
available antibacterial agents will be ineffective. In general, bacterial jpathogens may be 
10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention are 
regarded as effective against both Gram-positive and certain Gram-negative pathogens. 

Gram-positive pathogens, for example Staphylococci, Enteiococci, Streptococci and 
15 mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environment once 
estabUshed. Examples of such strains are methicilUn resistant staphylococcus (MRS A), 
methicilUn resistant coagulase negative staphylococci (MRCNS), penicillin resistant 
Str^tococcus pneumoniae and multiply resistant Enterococcus faecium. 
20 The major clinically effective antibiotic for treatment of such resistant Gram-positive 

pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with various 
toxicities including nephrotoxicity. Furthermore, and most importantly, antibacterial 
resistance to vancomycin and other glycopeptides is also appearing. This resistance is 
increasing at a steady rate rendering these agents less and less effective in the treatment of 
25 Gram-positive pathogens. There is also now mcreasing resistance appearing towards agents 
such as P-lactams, quinolones and macroUdes used for the treatment of upper respffatory tract 
infections, also caused by certam Gram negative strains including H.influenzae and 
M.catairhalis. 

Certain antibacterial compounds containing an oxazolidinone ring have been described 
30 in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and 
1989, 32(8), 1673-81; Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1156-1165). Bacterial 
resistance to known antibacterial agents may develop, for example, by (i) the evolution of 
active binding sites in the bacteria rendering a previously active pharmacophore less effective 
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or redundant, and/or (ii) the evolution of means to chemically deactivate a given 
phamiacophore, and/or (iii) the evolution of efflux pathways. Therefore, there remains an 
ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for compounds containing new, more potent, pharmacophores. 
5 Accordingly the present invention provides a compound of the formula (I), or a 

pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof. 




15 Rib is -NRz-Z wherein Rz is hydrogen, (l-6C)alkyl or -COOR5 wherein R5 is (1-6C) 

alkyl optionally substituted by one or more chlorine atoms; 
ZisHET-1 wherein 

HET-1 is selected from HET-1 A and HET-IB wherein: 

HBT-1 A is a C-linked S-membered heteroaryl ring containing 2 to 4 heteroatoms 
20 independently selected from N, O and S; which ring is optionally substituted on a C atom by 
an 0x0 or thioxo group; and/or which ring is optionally substituted on any available C atom 
by one or two substituents selected from RT as hereinafter defined and/or on an available 
nitrogen atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
HET-IB is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
25 which ring is optionally substituted on a C atom by an 0x0 or thioxo group; and/or which ring 
is optionally substituted on any available C atom by one, two or three substituents selected 
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from RT as h^nafter defined and/or on an available nitrogen atom, (provided that the ring is 

not thereby quatemised) by (l-4C)aIkyl; 

RT is selected from a substituent from the group: 

(RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl, 
5 (2-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkenyl, (l-4C)alkylthio, amino, azido, cyano 
and nitro; or 

(RTai2) (l-4C)alkylamino, di-(l-4C)alkylamin6, and (2-4C)alkenylamino; 

or RT is selected from the group 

CRTbl) (l-4C)alkyl group which is optionally substituted by one substituoit selected 

10 ftom hydroxy, (l-4C)alkoxy,(l-4C)alkylthio, cyano and azido; or 

(RTb2) (l-4C)alkyl group which is optionally substituted by one substituent selected 

ftom (2-4<:0alkenyloxy, (3-6Qcycloalkyl,and (3-6C)cycloalkenyl; 
or RT is selected from the group 

(RTc) a fully saturated 4-membCTed monocyclic ring containing 1 or 2 heteroatoms 

15 independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen 
or carbon atom; 

and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 
such moiety is optionally substituted on an available carbon atom with one, two, three or more 

20 substituents independently selected from F, CI, Br, OH and CN; 

R2a and R«a are independently selected from H, CF3, OMe, SMe, Me and Et; 

R2b and R<sb are independently selected ftom H, F, CI, CF3, OMe, SMe, Me and Et; 

Rsa is selected from H, (l-4C)alkyl, cyano, Br, F, CI, OH, (l-4C)alkoxy, -S(0)a(l-4C)alkyl 

(wherein n = O,l,or 2), amino, (l-4C)alkylcaibonylamino, nitro, -CHO, -CO(l-4C)alkyl, 

25 -C01SIH2and-CONH(l-4C)alkyl; 

R4 is selected from Rta and Rfb wherein 

Rjais selected from azido, -NR7R8, ORio, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)cycloalkyl, 
-(CH2)irR9, ARl, AR2, (I-4C)acyl, -CS(l-4C)alkyl, -C(=W)NRvRw [wherein W is O or S, 
Rv and Rw are independently H, or (l-4C)alkyl ], -(C=0)i-R6, -COO(l-4C)alkyl, -C=OARl, 
30 -C=OAR2, -COOARl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -S(0)pARl, -S(0)pAR2 and 
-C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl chain may be optionally substituted by 
(l-4Qalkyl, cyano, hydroxy or halo; p = 0,1 or 2; 
R4b is selected from HET-3; 
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R6 is selected from hydrogen, (l-4C)alkoxy, amino, (l-4C)alkylamino and 
hydroxy(l-4C)alkylamino; 
k is 1 or 2; 
1 is 1 or 2; 

5 R7 and Rs ate independently selected from H and (l-4C)alkyl, or wherein R7 and Rg taken 
together wilfa the nitrogen to which they are attached can form a 5-7 membered ring 
optionally with an additional heteroatom selected from N, O, S(0)n (wherein n = 1 or 2) in 
place of 1 carbon atom of the so formed ring; wh^in the ring may be optionally substituted 
by one or two groups independently selected from (l-4C)alkyl, (l-4C)cycloalkyl, (l-4C)acyl, 

10 -COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), ARl, AR2, , -C=OARl, 

-C=OAR2, -COOARl, -CS(l-4C)alkyl, -C(=S)0(l-4C)alkyl, -C(=W)NRvRw [wherein W 
is O or S, Rv and Rw are independentiy H, or (l-4C)alkyl], -S(0)pARl and -S(0)pAR2; 
wherein any (l-4C)alkyl, (l-4C)cycloalkyl or (l-4C)acyl group may be optionally substituted 
(except on a carbon atom adjacent to a heteroatom) by one or two substituents selected from 

15 (l-4C)alkyl, cyano, hydroxy, halo, amino, (l-4C)alkylamino and di(l-4C)alkylamino; p = 0,1 
or 2; 

R9 is independently selected from R9a to R9d below: 

R9a: ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 

R9b: cyano, carboxy, (l-4C)alkoxycarbonyl, -C(=W)NRvRw [wherein W is O or S, Rv and 

20 Rw are independently H, or (l-4C)alkyl and wherein Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 membered ring 
optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 
substituted on the additional nitrogen by a group selected from (l-4C)alkyl, (l-4C)cycloalkyl, 

25 (l-4C)acyl, -COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2). -COOARl, 

-CS(l-4C)alkyl and -C(=S)0(l-4C)alkyl; wherein any alkyl, acyl or cycloalkyl may itself 
optionally be substituted by cyano, hydroxy or halo)], etiienyl, 2-(l-4C)alkylethenyl, 
2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitiioethenyl, 2-nitix)-2- 
((l-4C)alkyl)ethenyl,2-((l-4C)alkylaminocarbonyl)ethenyl, 

30 2-((l-4C)alkoxycarbonyl)etiienyl, 2-(ARl)ethenyl, 2-(AR2)etiienyl, 2-(AR2a)ethenyl; 
R9c: (l-6C)alkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, 
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(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy. (l-4C)alkylcarbonyl, phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 
di-(l-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(0H)2, and mono- arid 

5 di-(l-4C)alkoxy derivatives thereof], phosphinate [-P(OH)2 and mono- and di-(l-4C)alkoxy 
derivatives thereof], cyano. halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy- 
(l-4C)alkoxycaibonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)allcyl)amino, (l-6C)alkanoylainino-. (l-4C)alkoxycarbonylamino-, N-(l-4C)alkyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are as 

10 herembefore defined], (=NORv) wherein Rv is as herdnbefoie defined, (l-4C)alkylS(0)pNH, 
(l-4C)alkylS(0)p-((l-4C)alkyl)N-,fluoro(l-4C)alkylS(0)pNH-, 

fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4C)alkylS(0)q-, CYl, CY2, ARl, AR2, AR3. 
AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, 
AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 
15 AR2 and AR3 containing groups); wherein any (l-4C)alkyl present in any substituent on R9c 
may itself be substituted by one or two groups indepandCTitly selected from cyano, hydroxy, 
halo, amino, (l-4C)alkylamino and di(l-4C)alkylamino, provided that such a substituent is 
not on a carbon adjacent to a heteroatom atom if preset; 

R9d: Ri4C(0)0(l-6C)alkyl- wherein Ri4is ARl, AR2, (l-4C)alkylaniino, benzyloxy- 
20 (l-4C)alkyl or (l-lOC)alkyl {optionally substituted as defined for CR9c)}; 
Rio is selected from hydrogen, R9c (as hereinbefore defined), (l-4C)acyl and 
(l-4C)alkylsulfonyl; 
HET-3 is selected from: 

a) a 5-membered heterocyclic ring contining at least one nitrogen and/or oxygen in which any 
25 carbon atom is a C=0 , C=N, or OS group, wherein said ring is of the formula HET3-A to 
HET3-E below: 
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^-^{R,a)m V.^(R,a)m ^— ^(R,a)m 
HET3-A HET3-B HET3-C 

HET3-D HET3-E 

b) a carbon-linked 5- or 6-membeied heteroaiomatic ring containing 1, 2, 3, or 4 heteroatoms 
independently selected from N, O and S selected from HET3-F to HET3-Y below: 

N. ' 






HET3-G HET3-H 

(R^a)m 




\\ ^ N-N 
N-^^(R^a)m 



HET3-K HET3-L HET3-M 
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HET3-N 




1 ' /dL\«, n-n 

(R;a)m (R^a)m 

HET3-P HET3-Q 



R21 

.S^(Ria)m I J}^^ 

Jtit"/ V (Ria)m N-N ^ I 

(Riajrri N 



m KI M / 



HETSrR HET3-S HET3-T 

R21 



R21 
HET3-U 



(R,a)nrN-"r(^/ (R,a)«r)r-N / 
V' ^poi R21 



HET3-V 



R21 

HET3-W HET3-X HET3-Y 




c) a nitrogen-linked 5- or 6-membered heteroaromatic ring containing 1, 2, 3, or 4 
heteroatoms independently selected from N, O and S selected from HET3-Z to HET3-AH 
5 below: 

— (R,a)m ^ 

(R,a)^ra-i!i ^^-^ > 

HET3-Z HET3-AA HET3-AB HET3-AC 

—p (Ria)m . nr T" "X" 

t> 9 

HET3-AD HET3-AE HET3-AF HET3-AG HET3-AH 



wherein in HET-3, Ria is a substituent on carbon; 
Ria is independently selected ftom Rial to RjaS below: 
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Rial: ARl, AR2. AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 
Ria2: cyano, caiboxy, (l-4C)alkoxycaibonyl, -C(=W)NRvRw [wherein W is O or S, Rv and 
Rw are independently H, or (l-4C)alkyl and wherein Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 membered ring 
5 optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 
substituted on the additional nitrogen by a group selected from (l-4C)alkyl, (l-4C)cycloalkyl, 
(l-4C)acyl, -COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -COOARl, 
-CS(l-4C)alkyl) and-C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl, (l-4C)acyl and 
10 (l-4C)cycloalkyl substituent may itself be substituted by cyano, hydroxy or halo, provided 
that, such a substituent is not on a carbon adjacent to a nitrogen atom of the piperazine ring], 
ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethOTyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 
2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 
2-((l-4C)alkoxycarbonyl)ethenyl, 2.(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
15 Ria3: (l-lOQalkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy, (l-lOC)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, 
(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkylcarbonyl, phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 
20 di-(l-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(0H)2, and mono- and 
di-(l-4C)alkoxy derivatives thereof], phosphinate [-P(OH)2 and mono- and di-(l-4C)alkoxy 
derivatives thereof], cyano, halo, trifluorometiiyl, (l-4C)alkbxycarbonyl, (l-4C)alkoxy- 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
25 di((l-4C)alkyl)amino, (l-6C)alkanoylamino-, (l-4C)alkoxycarbonylamino-, N-(l-4C)alkyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are 
independentiy EL, or (l-4C)alkyl and wherein Rv and Rw taken together with the amide or 
thioamide nitrogen to which they are attached can form a 5-7 membered ring optionally with 
an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the so 
30 formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 

substituted on the additional nitrogen by a group selected from (l-4C)alkyl, (l-4C)cycloalkyl, 
(l-4C)acyl, -COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -COOARl, 
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-CS(l-4C)alkyl and -C(=S)0(l-4C)alkyl], (=NORv) wherein Rv is as hereinbefore defined, 
(l^C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, fluoio(l-4C)alkylS(0)pNH-, 
fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l^C)alkylS(0)q-, CYl, CY2, ARl, AR2, AR3, 
AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-. AR2-NH-. 
5 AR3-NH- (p is 1 cm: 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 
AR2 and AR3 containing groups}; wherein any (l-4C)alkyl, (l-4C)acyl and (l-4C)cycloalkyl 
present in any substitjient on Ria3 may itself be substituted by one or two groups 
independenfly selected from cyano, hydroxy, halo, amino, (l-4C)alkylamino and 
di(l-4C)alkylamino , provided that such a substituent is not on a carbon adjacent to a 
10 heteroatom atom if present; 

Ria4: Ri4C(0)0(l-6C)alkyl- wherein Ru is as hereinbefore defined for R9d; 

Ria5: F, CI, hydroxy, mercapto, (l-4C)alkylS(0)p- (p = 0,1 or 2), -NRvRs (wherein R7 and 

Rg are as hereinbefore defined) or ^Rio (where Rio is as hereinbefore defined); 

m is 0, 1 or 2; 

15 R21 is selected from hydrogen, methyl [optionally substituted with cyano, trifluoromethyl, 
-C=WNRvRw (where W, Rv and Rw are as hereinbefore defined for Rla3), 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy- 
(l^Oalkoxycaibonyl, CYl, CY2, ARl, AR2, AR2a, AR2b (not linked through nitrogen) or 
AR3], (2-10C)alkyl [optionally substituted other than on a carbon attached to the HET-3 ring 

20 nitrogen with one or two groups independently selected from the optional subsituents defined 
for Ria3] and Ri4C(0)0(2-6C)alkyl- ,wherein R14 is as defined hereinbefore and wherein 
Ri4C(0)0 group is attached to a cart)on other than the carbon attached to the HET-3 ring 
nitorogen; 

R22 is cyano, -CORu, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12 (provided that R12 is 
25 not hydrogen). -SO2NHR12, -S02N(Ri2)(Ri3) or NO2. wherein R12 and R13 are as defined 
hereinbelow; 

R12 and Ri3 are independentiy selected from hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, 
two, three or more halogen atoms) and (l-4C)alkyl (optionally substituted with one, two, 
30 three or more halogen atoms), or for any N(Ri2)(Ri3) group. Rxz and Ri3 may be taken 

together with the nitrogen to which they are attached to form a 5-7 membered ring optionaUy 
with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the so 
formed ring; wherein the ring may be optionally substituted by one or two groups 
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independently selected from (l-4C)alkyl (optionally substituted on a carbon not adjacent to 
the nitrogen by cyano, hydroxy or halo), (l-4C)cycloalkyl, (l-4C)acyl, -COO(l-4C)alkyl, 
S(0)n(l-4C)alkyl (wherein n = 1 or 2), ARl, AR2, , -C=OARl, -C=OAR2, -COOARl, 
-CS(l-4C)allcyl, -C(=S)0(l-4C)alkyl, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are 

5 independentiy H, or (l-4C)alkyl ], -S(0)pARl and -S(0)pAR2; wherein any (l^C)alkyl 
chain may be optionally substituted by (l-4C)alkyl, cyano, hydroxy or halo; p = 0,1 or 2; 
ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered, fully imsaturated (i.e with the maximum 
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 

10 independentiy selected firom O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
atom if the ring is not thereby quatemised; 

15 . AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 
linked via a ring caibon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 

20 linked via a ring carbon atom in either of the rings comprising the bicyclic system; 

AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in either of the rings comprising the bicyclic 
system; 

25 AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicyclic system; 

AR4 is an optionally substituted 13- or 14-membered, fuUy unsaturated (i.e with the 
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
30 independentiy selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
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atom if the ring is not thereby quatemised, in any of the rings comprising the tticycUc system; 
CYl is an optionaUy substituted cyclobutyl, cyclopentyl or cycloheXyl ring; 
CY2 is an optionaUy substituted cyclopentenyl or cyclohexenyl ring; 

wherein; optional substituents on ARl, AR2. AR2a, AR2b. AR3, AR3a. AR3b, AR4. AR4a. 
5 CYl and CY2 are (on an available carbon atom) up to three substitoents independently 
selected from (l-4C)alkyl {optionally substituted by substituents selected independently from 
hydroxy, trifluoromethyl. (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, 
(l^Oalkoxycarbonyl, cyano, nitio, (l-4C)alkanoylamino. -CONRvRw or -NRvRw), 
trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (MQalkoxy. (l-4C)alkanoyloxy, 
10 dimethylaminomethyleneaminocarbonyl, di(N-(l-4C)alkyl)aminomethylimino, carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkanoyl, (l-4C)alkylS02amino, (2-4C)alkenyl {optionally 
substituted by carboxy or (l-4C)alkoxycarbonyl}. (2-4C)alkynyl, (l-4C)a]kanoylamino. oxo 
(=0), thioxo (=S), (l-4C)alkanoylamino {the (l-4C)alkanoyl group being optionally 
substituted by hydroxy}, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyl group being 
15 optionally substitoted by one or more groups independently selected from cyano. hydroxy and 
(l-4C)alkoxy}, -CONRvRw or -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is 
hydrogen or (l-4C)alkyl]; 

and further optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a. AR3b, AR4, 
AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 

20 indicated otherwise) are up to three substituents independently selected from 

trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionaUy substituted by up to three 
substituents independentiy selected from halo. (l-4C)alkoxy or cyano}, furan, pyrrole, 
pyrazole, imidazole, triazole, pyrimidine. pyridazine, pyridine, isoxazole. oxazole, isothiazole, 
thiazole, thiophene. hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, 

25 halo-(l-4C)alkyl. (l-4C)alkanesulfonamido. -SOzHRvRw [wherein Rv is hydrogen or 
(l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]; and 

optional substituents on AR2. AR2a, AR2b, ARB. ARSa, AR3b, AR4 and AR4a are (on an 
available nitrogen atom, where such substitution does not result in quatemization) 
(l-4C)alkyl. (l-4C)alkanoyl {wherein the (l-4C)alkyl and (l-4C)alkanoyl groups are 
30 optionaUy substimted by (preferably one) substituents independentiy selected from cyano, 
hydroxy, nitro, trifluoromethyl, (l-4C)aUcyl S(0)q- (q is 0. 1 or 2), (l-4C)aUcoxy, 
(l-4C)aUcoxycarbonyl, (l-4C)aUcanoylamino. -CONRvRw or -NRvRw [wheiem Rv is 
hydrogen or (l-4C)aIkyl; Rw is hydrogen or (1.4C)alkyl]}. (2-4C)aU£enyl, (2-4C)aUcynyl, 
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(l-4C)alkoxycarbonyl or oxo (to fonn an N-oxide). 

In this specification the term 'alkyl' includes straight chained and branched structures. 
For example, (l-4C)alkyl includes propyl and isopropyl. However, references to individual 
5 alkyl groups such as "propyl" are specific for the straight chained version only, and references 
to individual branched chain alkyl groups such as "isopropyl" are specific for the branched 
chain version only. In this specification, the terms *alkenyr and 'cycloalkenyl' include all 
. positional and geometrical isomers. In this specification, the term 'aryl' is an unsubstituted 
carbocyclic aromatic group, in particular phenyl, 1- and 2-naphthyL 
10 For the avoidance of doubt, reference to a carbon atom in HETl being substituted by 

an oxo or thioxo group means replacement of a CHi by C=0 or C=S respectively. 

The term "a C5-C6 heteroaromatic ring" means a 5- or 6-membered aryl ring wherein 
(unless stated otherwise) 1, 2 or 3 of the ring atoms are selected fix)m nitrogen, oxygen and 
sulfur. Unless stated otherwise, such rings are fully aromatic. Particular examples of 5- or 6- 
15 membered heteroaryl ring systems are furan, pyrrole, pyrazole, imidazole, triazole, 

pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole and thiophene. 

There follow particular and suitable values for certain substituents and groups referred 
to in this specification. These values may be used where appropriate with any of the 

20 definitions and embodiments disclosed hereinbefore, or hereinafter. For the avoidance of 
doubt each stated species represents a particular and independent aspect of this invention. 

Examples of (l-4C)alkyI and (l-5C)alkyI include metiiyl, ethyl, propyl, isopropyl and 
t-butyl; examples of (l-6C)alkyl include mefliyl, etiiyl, propyl, isopropyl, t-butyl, pentyl and 
hexyl; examples of (l-10C)aIkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 

25 heptyl, octyl and nonyl; examples of (l-4C)alkanoylamino-(l-4C)alkyl include 

formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(l-4C)alkyl 
and hydroxy(l-6C)alkyl include hydroxymetiiyl, 1-hydroxyethyl, 2-hydroxyethyl and 
3-hydroxypropyl; examples of (l-4C)alkoxycarbonyl include methoxycarbonyl, 
ethoxycarbonyl and propoxycarbonyl; examples of 2-((l-4C)alkoxycarbonyl)ethenyI include 

30 2-(methoxycarbonyl)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2- 

((l-4C)aIIqrl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples 
of 2-nitro-2-((l-4C)alliyl)ethenyl include 2-nitro-2-methylethenyl and 2-nitro-2- 
ethylethenyl; examples of 2-((l-4QalIqrlaminocarbonyl)ethenyl include 
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2-(methylaininocaibonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of 
(2-4C)alkenyl include allyl and vinyl; examples of (2-4C)alkynyl include ethynyl and 
2-propynyl; examples of (l-4C)alkanoyl include formyl, acetyl and propionyl; examples of 
(l-4C)alkoxy include methoxy, ethoxy and propoxy; examples of (l-6C)alkoxy and 
5 (l-10C)alkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (l-4C)alkyltliio 
include methylthio and ethylthio; examples of (l-4C)alkylammo include methylamino, 
ethylamino andpropylamino; examples of di-((l-4C)alkyl)amino include dimethylamino, 
N-ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; 
examples of halo groups include fluoro, chloro and bromo; examples of (l-4C)aIkylsulfonyl 
10 include methylsulfonyl and ethylsulfonyl; examples of (l-4C)alkoxy-(l-4C)alkoxy and 
(l-6Qalkoxy-(l-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy 
and 3-methoxypropoxy; examples of (l-4C)aIkoxy-(l-4C)aIkoxy-(l-4C)alkoxy include 
2-(methoxymethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy; 3-(2-methoxycthoxy)piopoxy and 
2-(2-ethoxyethoxy)ethoxy; examples of (l-4C)alkylS(0)2amlno include 
15 methylsulfonylamino and ethylsulfonylamino; examples of (l-4C)alkanoylaniino and 
(l-6C)alkanoylaniino include fonnamido, acetamido and propionylamino; examples of 
(l-4QalkoxycarbonyIaniino include methoxycaibonylamino and ethoxycarbonylamino; 
examples of N-(l-4C)alkyl-N-(l-6C)alkanoylamino include N-methylacetamido, 
N-ethylacetamido and N-methylpropionamido; examples of (l-4C)alkylS(0)pNH- wherein p 
20 is 1 or 2 include methylsulfinylamino, miethylsulfonylamino, ethylsulfinylamino and 
ethylsulfonylamino; examples of (l-4C)alkylS(0)p((l-4C)aIkyl)N- wherein p is 1 or 2 
include methylsulfinylmethylamino, methylsulfonyhnethylamino, 2-(ethylsulfinyl)ethylamino 
and 2-(ethylsulfonyl)ethylamino; examples of fluoro(l-4C)alkylS(0)pNH- wherem p is 1 or 
2 include trifluoromethylsumnylamino and trifluoromethylsulfonylamino; examples of 
25 fluoro(l-4C)alkylS(0)p((l-4C)alkyl)NH- wherein p is 1 or 2 include 

trifluoromethylsulfinyhnethylamino and trifluoromethylsulfonylmethylamino examples of 
(l-4Qa]koxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and 
ethoxy(hydroxy)phosphoryl; examples of di-(l-4C)alkoxyphosphoryl include di- 
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryl; 
30 examples of (l-4C)aIkylS(0)q- wherein q is 0, 1 or 2 include methylthio, ethylthio, 

methylsulfinyl, ethylsulfmyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(0)q 
and naphthylS(0)q- wherein q is 0,1 or 2 are phenylthio, phenylsulfinyl, phenylsulfonyl and 
naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of benzyloxy- 
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(l-4C)alkyl include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)alkylene 
chain are trimethylene or tetramethylene; examples of (l-6C)alkoxy-(l-6C)alkyl include 
methoxymethyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6C)alkoxy 
include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (l-4C)alkylaiiiino- 
5 (2-6C)alkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; examples of 
di-(l-4C)alkyIamino-(2-6C)alkoxy include 2-dimethylaminoethoxy and 
2-diethylaniinoethoxy; 

examples of phenyl(l-4C)alkyl include benzyl and phenefhyl; examples of 
(l-4C)alkylcarbamoyl include methylcarbamoyl and ethylcaibamoyl; examples of 
10 di((l-4C)alkyl)carbamoyl include di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of 
hydroxyunino(l-4C)alkyl include hydioxyiminomethyl, 2-(hydroxyin[uno)ethyl and 

1- Oiydroxyimino)ethyl; examples of (l-4C)alkoxylmmo-(l-4C)alkyI include 
methoxyiminomethyl, ethoxyiminomethyl, l-(methoxyimino)ethyl and 

2- (methoxyimino)ethyl; examples of halo(l-4C)alkyl include, halomethyl, 1-haloethyl, 
15 2-haloethyl, and 3-halopropyl; examples of nitro(l-4C)alkyl include nitromethyl, 

1-nitroethyl, 2-nitroethyl and 3-nitropropyl; examples of amino(l-4C)alkyl include 
aminomethyl, 1-anMnoethyl, 2-aminoethyl and 3-aminopropyl; examples of cyano(l-4C)alkyl 
include cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; examples of 
(l-4C)alkanesulfoiiamido include methanesulfonamido and ethanesulfonamido; examples of 

20 (l-4C)alkylamiiiosulfonyI include methylaminosulfonyl and ethylaminosulfonyl; examples 
of di-(l-4C)alkylaminosulfonyl include dimethylaminosulfonyl, diethylaminosulfonyl and 
N-methyl-N-ethylaminosulfonyl; examples of (l-4C)alkaii»ulfonyloxy include 
methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy; examples of (l-4C)alkanoyloxy 
include acetoxy; examples of (l-4C)alkyIaininocarbonyl include methylaminocarbonyl and 

25 ethylaminocarbonyl; examples of di((l-4C)alkyl)aminocarbonyl include 

dimethylaminocarbonyl and diethylaminocarbonyl; examples of (3-8C)cycloaIkyl include 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; examples of (4-7C)cycloalkyl include 
cyclobutyl, cyclopentyl and cyclohexyl; examples of di(N-(l-4C)alkyl)aminomethylimino 
include dimethylaminomethylimino and diethylaminomethylinnino. 

30 Particular values for AR2 include, for example, for those AR2 containing one 

heteroatom, furan, pyrrole, thiophene; for those AR2 containing one to four N atoms, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and 
tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine; 
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for those AR2 containing one N and one S atom, thiazole and isotfaiazole; 

for those AR2 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole. 

Particular examples of AR2a include, for example, dihydropyrrole (especiaUy 2,5- 
dihydropyrrol-4-yl) and tetrahydropyridine (especially l,2,5.6-tetrahydropyrid-4-yl). 
5 Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine, 

morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine 
(preferably piperazino), imidazoline and piperidine, 13-dioxolan-4-yl, l,3-dioxan-4-yl, 
l,3-dioxan-5-yl and l,4-dioxan-2-yl. 

Particular values for AR3 include, for example, bicyclic benzo-fused systems 
10 containing a 5- or 6-membered heteroaryl ring containing one nitrogen atom and optionally 
1-3 further heteroatoms chosen ftom oxygen, sulfur and nitrogen. Specific examples of such 
ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole, 
benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, qumoxaline, 
quinazoline, phthalazine and cinnoline. 
15 Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 

containing heteroatoms in both of the rings. Specific examples of such ring systems include, 
for example, purine and naphthyridine. 

Further particular examples of AR3 include bicyclic heteroaryl ring systems with at 
least one bridgehead nitrogen and optionally a fiirther 1-3 heteroatoms chosen from oxygen, 
20 sulfur and nitrogen. Specific examples of such ring systems include, for example, 
3H-pym)lo[l,2-a]pyrrole, pyrrolo[2,l-b]tiiiazole, lH-imidazo[l,2-a]pyrrole, 
lH-imidazo[l,2-a]imidazole, lH,3H-pyrrolo[l,2-c]oxazole, lH-imidazo[l,5-a]pyrrole, 
pyrrolo[l,2-b]isoxazole, imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, indoUzine, 
imidazo[l,2-a]pyridine, imidazo[l,5-a]pyridine, pyrazolo[l,5-a]pyridine, 
25 pyrrolo[l,2-b]pyridazine, pyrrolo[l,2-c]pyrinudine, pyrrolo[l,2-a]pyrazine, 
pym)lo[l,2-a]pyrimidine, pyrido[2,l-c]-s-tiriazole, s-triazole[l,5-a]pyridine, 
imidazo[l,2-c]pyrimidine, imidazo[l,2-a]pyrazine, imidazo[l,2-a3pyrimidine, 
imidazo[l,5-a]pyrazine, imidazo[l,5-a]pyrimidine, imidazo[l,2-b]-pyridazine, 
s-triazolo[4,3-a]pyrimidine, imidazo[5,l-b]oxazole and imidazo[2,l-b]oxazole. Other specific 
30 examples of such ring systrans include, for example, [lH]-pyrrolo[2,l-c]oxazine, [3H]- 
oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,l-c]oxazine andpyrido[2,l-c][l,4]oxazine. Other 
specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazothiazole, in 
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particular imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, iimdazo[5,l-b]oxazole or 

imidazo[2, l-b]oxazole. 

Particular examples of AR3a and AR3b include, for example, indoline, 

l,3,4,6,9,9a-hexahydropyrido[2,lc][l,4]oxazin-8-yl, 1,2,3,5,8,8a- 
5 hexahydroimidazo[l,5a]pyridin-7-yl, l,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl, 

l,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl,(7aS)[3H,5H]-l,7a- 

dihydropyrrolo[l,2c]oxazol-6-yl,(7aS)[5H|-l,23,7a-tetrahydropyr^ 

(7aR)[3H,5H]-l,7a-^ydropyrrolo[l,2c]oxazol-6-ylJ3H,5H]-pyrr^^^ 

[5H]-23-dihydropyn:olo[l,2-c]imidazol-6-ylJ3H,5H]-pyrrolo[l 
10 [3H,5Hl-l,7a-dihydropyrrolo[l,2-c]thiazol-6-yl, [5H]-pyrrolo[l,2-c]imidazol-6-yl, 

[lH]-3,4,8,8a-tetrahydropyrrolo[2,l-c]oxazin-7-yl, [3H]-l,5,8,8a-tetrahydrooxazolo- 

[3,4-a]pyrid-7-yl, [3H]-5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8-dihydroimidazo- 

[l,5-a]pyrid-7-yl. 

Particular values for AR4 include, for example, pyrrolo[a]quinoline, 
15 2,3-pyrroloisoquinoline, pyrrolo[a]isoquinoline, lH-pyrrolo[l,2-a]benzimidazole, 

9H-imidazo[l,2-a]indole, 5H-imidazo[2,l-alisoindole, lH-imidazo[3,4-a]indole, 

imidazo[l,2-a]quinoline, imidazo[2,l-a]isoquinoline, inudazo[l,5-a]quinoline and 

imidazo[5 , 1 -a]isoquinoline. 

The nomenclature used is that found in, for example, 'THeterocyclic Compounds 
20 (Systems with bridgehead nitrogen), W.L.Mosby (Interscience Publishers Inc., New York), 

1961, Parts 1 and 2. 

Where optional substituents are listed such substitution is preferably not geminal 
disubstitution unless stated otherwise. If not stated elsewhere, suitable optional substituents 
for a particular group are those as stated for similar groups herein. 
25 Preferable optional substituents on Ar2b as l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 

l,3-dioxan-5-yl or l,4-dioxan-2-yl are mono- or disubstitution by substituents independently 
selected from (l-4C)allcyl (including geminal disubstitution), (l-4C)alkoxy, (l-4C)alkylthio, 
acetamido, (l-4C)alkanoyl, cyano, trifluoromethyl and phenyl]. 

Preferable optional substituents on CYl & CY2 are mono- or disubstitution by substituents 
30 independently selected from (l-4C)alkyl (including geminal disubstitution), hydroxy, 
(l-4C)alIcoxy, (l-4C)alkylthio, acetamido, (l-4C)alkanoyl, cyano, and trifluoromethyl; 

Suitable pharmaceutically-acceptable salts include acid addition salts such as 
methanesulfonate, ftimarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
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hydrobiomide. Also suitable are salts fonned vwft phosphoric and sulfuric acid. InanoAer 
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline 
earth metal salt for example calcium or magnesium, an organic amine salt for example 
triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine, 
5 IJ^-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids 
such as lysine. ThCTe may be more than one cation or anion depending on the number of 
char^ functions and the valency of the cations or anions. A preferred pharmaceutically- 
acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
10 soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not 
The compounds of tiie invention may be admuiistered in the form of a pro-drug which 
is broken down in the human or animal body to give a compound of the inv«ition. A prodrug 
may be used to alter or improve the physical and/or phanooacokinetic profile of the parent 
compound and can be formed when the parent compound contains a suitable group or 
15 substituent which can be derivatised to form a prodrug. Examples of pro-drugs include m- 
vivo hydrolysable estere of a compound of the invention or a pharmaceutically-acceptable salt 
thereof. 

Various forms of prodrugs are known in the art, for examples see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
20 Enzymology, Vol. ^ p. 309-396, edited by K. Widder, et al. (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 

H. Bundgaard, CSiapter 5 'T)esign and AppUcation of Prodrugs", by H. Bundgaard p. 113-191 
(1991); 

c) H, Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

25 d) H. Bundgaard, et al.. Journal of Pharmaceutical Sciences, 72. 285 (1988); and 
e) N. Kakeya, et al„ Chem Pharm Bull, 32, 692 (1984). 

An in-vivo hydrolysable ester of a compound of the invention or a pharmaceutically- 
acceptable salt thereof containing a carboxy or hydroxy group is, for example, a 
pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to 
30 produce the parent alcohol. 

Suitable pharmaceutically-acceptable esters for carboxy include (l-6C)alkoxymethyl 
esters for example methoxymethyl, (l-6C)alkanoyloxymethyl esters for example 
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pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycaibonyloxy(l-6C)alkyl esters for 
example l-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onylmethyl esters for example 
5-methyH,3-dioxolan-2-ylmetiiyl; and (l-6C)alkoxycarbonyloxyethyl esters for example 
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of 
5 this invention. 

Suitable pro-dmgs for pyridine derivatives include acyloxymethyl pyridinium salts eg 
halides; for example a pro-dmg such as: 




An in-vivo hydrolysable ester of a compound of the invention or a pharmaceutically- 
10 acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and o-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of Oracyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
15 for hydroxy include (l-lOC)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), 

di-(l-4C)alkylcaibamoyl andN-(di-(l-4C)alkylaminoethyl)-N-(l-4C)alkylcarbamoyl (to give 
carbamates), di-(l-4C)alkylaminoacetyl, carboxy(2-5C)alkylcarbonyl and carboxyacetyl. 
^camples of ring substituents on phenylacetyl and benzoyl include chloromethyl or 

20 aminomethyl, (l-4C)alkylaminomethyl and di-((l-4C)alkyl)aminomethyl, and morpholino or 
piperazino linked from a ring nitrogen atom via a methylene linking group to the 3- or 
4-position of the benzoyl ring. Other interesting in-vivo hydrolysable esters include, for 
example, R'^C(0)0(l-6C)alkyl-C0- (wherein R'^is for example, optionally substituted 
benzyloxy-(l-4C)alkyl, or optionally substituted phenyl; suitable substituents on a phenyl 

25 group in such esters include, for example, 4-(l-4C)piperazino-(l-4C)alkyl, piperazino- 
(l-4C)alkyl and morpholino-(l-4C)alkyl. 

Suitable in-vivo hydrolysable esters of a compound of the formula (I) are described as 
follows. For example, a 1,2-diol may be cyclised to form a cyclic ester of formula (PDl) or a 
pyrophosphate of formula (J?D2), and a 1,3-diol may be cyclised to form a cyclic ester of the 
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formula (PD3): 



■19- 




(PDl) (PD2) (PD3) 

Esters of compounds of fonnula (I) wherein the HO- function/s in (PDl), (PD2) and 
5 (PD3) arc protected by (l-4C)alkyl, phenyl or benzyl are useful intermediates for the 
preparation of such pro-drugs. 

Fiirther in-vivo hydrolysable esters include phosphoramidic esters, and also 
compounds of invention in which any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) : 

(0)„pd 



HO 

10 "° 



(PD4) 

For ttie avoidance of doubt, phosphono is -P(0)(OH)2; (l-4C)alkoxy(hydroxy)- 
phosphoryl is a mono-(l-4C)alkoxy derivative of -0-P(0)(0H)2; and 
di-(l-4Qalkoxyphosphoryl is adi-(l-4C)alkDXy derivative of -0-P(0)(0H)2. 

15 Useful intermediates for the preparation of such esters include compounds containing 

a group/s of formula (PD4) in which either or both of the -OH groups in (PDl) is 
independentiy protected by (l-4C)alkyl (such compounds also being interesting compounds in 
their own right), phenyl or phenyl-(l-4C)alkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independently selected from (l-4C)alkyl, nitro, halo and 

20 (l-4C)alkoxy). 

Thus, prodrugs containing groups such as (PDl), (PP2), (PD3) and (PD4) may be 
prepared by reaction of a compound of invention containing suitable hydroxy group/s with a 
suitably protected phosphorylating agent (for example, containing a chloro or dialkylamino 
leaving group), followed by oxidation (if necessary) and deprotection. 
25 Othw suitable {undrugs include phosphonooxymethyl ethers and their salts, for 

example a prodrug of R-OH such as: 
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O 



When a compound of invention contains a number of £cee hydroxy group, those 
groups not being converted into a prodrug functionality noiay be protected (for example, using 
S a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
to selectively phosphorylate or dephosphorylate alcohol functionalities. 

Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be 
formed this is achieved by conventional techniques. Thus, for example, compounds 
containing a group of formula (PDl), (PD2), (PD3)and/or (PD4) may ionise (partially or 
10 fully) to form salts with an appropriate number of counter-ions. Thus, by way of example, if 
an in- vivo hydrolysable ester prodrug of a compound of invention contains two (PD4) groups, 
there are four HO-P- functionalities present in the overall molecule, each of which may form 
an appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

IS The compounds of the present invention have a chiral centre at the C-S positions of the 

. oxazolidinone ring. The phannaceutically active diastereomer is of the formula (lA): 



20 which is generally the (5R) configuration, depending on the nature of Rib and C. 

The present invention includes pure diastereomers or mixtures of diastereomers, for 
example a racemic mixture. If a nwxture of enantiomers is used, a larger amount (depending 
upon the ratio of the enantiomers) will be required to achieve the same effect as the same 
weight of the pharmaceutically active enantiomer. 

25 Furthermore, some compounds of the invention may have other chiral centres, for 

example on substituents on group C. It is to be imderstood that the invention encompasses all 
such optical and diastereoisomers, and racemic mixtures, that possess antibacterial activity. It 
is well known in the art how to prepare optically-active forms (for example by resolution of 
the racemic form by recrystallisation techniques, by chiral syntiiesis, by enzymatic resolution. 



O 




OA) 
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by biotransfonnation or by chiomatographic sq;>aiation) and how to detennine antibacterial 
activity as described hCTeinafter. 

The invention relates to all tautomeric forms of the compomids of the invaition that 
possess antibacterial activity. 
5 It is also to be understood that certain compounds of the invention can exist in 

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms which possess antibacterial 
activity. 

It is also to be understood that certain compounds of the invention may exhibit 
10 polymorphism, and tiiat the invention encompasses all such forms which possess antibacterial 
activity. 

As stated before, we have discovered a range of coinpounds that have good activity 
against a broad range of Giam-positive pathogens including organisms known to be resistant 
to most commonly used antibiotics, together witii activity against fastidious Gram negative 
15 pathogens such as H.influenzae, M.catarrhalis, Mycoplasma and Chlamydia strams. The 
following compounds possess preferred pharmaceutical and/or physical and/or 
pharmacokinetic properties. 

In one embodiment of the invention are provided compounds of formula (I), in an 
alternative embodiment are provided phannaceutically-acceptable salts of compounds of 
20 formula (I), in a further alternative embodiment are provided in-vivo hydrolysable esters of 
compounds of formula (I), and in a fiirttier alternative embodiment are provided 
phaimaceutically-acceptable salts of m-vivo hydrolysable esters of compounds of formula (I). 

In one aspect, an in-vivo hydrolysable ester of a compound of the formula (I) is a 
phosphoryl ester (as defined by formula (PD4) with npd as 1). 
25 Compounds of the formula (I), or a phannaceutically-acceptable salt or an in-vivo 

hydrolysable ester thereof, wherein C is selected from group D or group E represent separate 
and independent aspects of the invention. 

Particularly preferred compounds of the invention comprise a compound of the 
invention, or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, 
30 wherein tiie substiments Ria, Rib, Rza, Rab, Rsa, Rga and Rfib and other substituents 

mentioned above have values disclosed hereinbefore, or any of die following values (which 
may be used where appropriate with any of the definitions and embodiments disclosed 
h^inbefore or hereinafter): 
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In one embodiment are provided compounds of the fomiula (J) or phaimaceutically 
acceptable salt or in-vivo hydrolysable ester thereof wherein group C is group D. 

In another embodiment are provided compounds of the formula (I) or 
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof wherein group C is 
5 group E. 

In one aspect R2a and Rga are hydrogen. 

In one aspect one Rab and R^b is fluoro and the other is hydrogen. In another aspect 
both one Rab and Reb are fluoro. In a further aspect R2b is fluoro and Reb is selected from CI, 
CF3, Me, Et, OMe and SMe. 
10 In one aspect one of R2b and B^h is chloro and other hydrogen. 

In another aspect one of R2b and R6b is CF3 and the other hydrogen. 
In another aspect one of R2b and Reb is Me and the other hydrogen. 
In another aspect one of R2b and Reh is Et and the other hydrogen. 
In another aspect one of R2b and Reb is OMe and tfie other hydrogen. 
15 In another aspect one of R2b and R6b is SMe and the other hydrogen. 

In one aspect Rsa is selected from H, (l-4C)alkyl, cyano, Br, F, CI, OH, (l-4C)alkoxy, 
-S(l-4C)alkyl, anoino, nitro and -CHO. In a further aspect Rsa is selected from H, CI, Br, F, 
Me, Et, OMe and SMe. 

In one aspect, HETl is HEX lA. Conveniently HET-IA is isoxazolyl, 1,2,5- 
20 thiadiazolyl or isothiazolyl. More conveniently HET-IA is isoxazolyl. 

In another aspect, HETl is HBTIB. Conveniently HETIB is pyrimidine, pyridazine, 
pyrazine, 1,2,3-triazine, 1,2,4-triazine and 1,3,5-triazine. 

In one aspect RT is selected from a substituent from the groups RTal to RTb2, 
wherein: 

25 (RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl, 

(2-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkenyl, (l-4C)alkylthio, amino, azido, cyano 
and nitro; 

(RTa2) (l-4C)alkylamino, di-(l-4C)alkylamino and (2-4C)alkenylamino; 
(RTbl) a (l-4C)alkyl group which is optionally substituted by one substituent selected 
30 from hydroxy, (l-4C)alkoxy, (l-4C)alkylthio, cyano and azido; 

(RTb2) a (l-4C)alkyl group which is optionally substituted by one substituent selected 
from (2-4C)alkenyloxy, (3-6C)cycIoalkyl and (3-6C)cycloalkenyl; 
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and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2). or (RTbl) or (RTb2) each such 
moiety is optionally substituted on an available carbon atom with one, two, three or more 
substituents independently selected from F, CI, Br, OH and CN. 
5 In another aspect RT is preferably selected from a substituent from the groups RTal 

and RTbl, wherein: 

(RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)alkenyloxy. (2-4C)alkenyl, 
(2-4C)alkynyl, (3-6Qcycloalkyl, (3-6C)cycloalkenyl, (l-4C)alkylthio, amino, azido, cyano, 
and nitro; 

10 CRTbl) a (l-4C)alkyl group which is optionally substituted by one substituent selected 
from hydroxy, (l-4C)alkoxy, (l-4C)alkylthio, cyano and azido; 

and wherein at each occurrence of an RT substituent containing an alkyl, all^yl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTbl) each such moiety is optionally 
substituted on an available carbon atom with one, two, three or more substituents 



15 independently selected from F, CI, Br, and CN. 





In a further aspect RT is most preferably 


(a) 


hydrogen; or 


(b) 


halogen, in particular fluorine, chlorine, or bromine; or 


(c) 


cyano; or 


20 (d) 


(l-4C)alkyi, in particular methyl; or 


(e) 


monosubstituted (l-4C)alkyl, in particular fluoromethyl, choromethyl, bromomethyl, 




cyanomethyl, azidomethyl, hydroxymethyl; or 


(f) 


disubstitaited (l-4C)alkyl, for example difluoromethyl, or 


(g) 


trisubstituted (l-4C)alkyl, for example trifluoromethyl. 


25 


In one aspect R4 is selected from R4a. Li another aspect R4 is selected from R4b. 




In one aspect lUa is selected from (l-4C)alkyl, (l-4C)cycloalkyl, ARl, AR2, 



(l-4C)acyl, -CS(l-4C)alkyl, -C(=W)NRvRw [wherem W is O or S, Rv and Rw ate 
independendy H, or (l^C)alkyl ], -COO(l-4C)alkyl, -C=OARl, -C=OAR2, -COOARl, 
S(0)n(l-4C)alkyl (wherein n = 1 or 2), -S(0)pARl, -S(0)pAR2 and -C(=S)0(l-4C)alkyl; 
30 wherein any (l-4C)alkyl chain may be optionally substituted by (l-4C)alkyl, cyano, hydroxy 
or halo; p = 0,1 or 2). 

In a further aspect lUa is selected from azido, -NR7R8. ORio(l-4C)alkoxy, 
-(CH2)m-R9 and -(C=0)rR6, 
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In one aspect HET-S is selected from HET3-A, HET3-B, HET3-C, HET3-D and 
HET3-R 

In another aspect HET-3 is selected from HET3-F, HET3-G, HET3-H and HET3-I. 

In another aspect HET-3 is selected from HET3-J, HET3-K, HET3-L, HET3-M, 
5 HET3-N, HET3-0, HET3-P, HET3-Q, HET3-R and HET3-S. 

In a further aspect HET-3 is selected from HET3-J, HET3-L, HET3-M, HET3-N, 
HET3-P, HET3-Q, HET3-R and HET3-S. 

In a furtho: aspect HET-3 is selected from HET3-L and HET3-M. 

In a further aspect HET-3 is selected from HET3-P and HET3-Q 
10 In a further aspect HET-3 is selected from HET3-T, HET3-U, HET3-V, HET3-W, 

HET3-XandHET3-Y. 

In a further aspect HET-3 is selected HET3-T, HET3-V, HET3-Y and HET-3-W. 

In a further aspect HET-3 is selected HET3-V, and HETS-Y. 

In a further aspect HET-3 is selected HET3-U, and HET3-X. 
15 In a further aspect HET-3 is selected HET3-T, and HET3-W. 

In a further aspect HET-3 is selected from HET3-Z, HET3-AA, HET3-AB, HET3-AC, 
HET3-AD, HET3-AE, HET3-AF, HET3-AG and HET3-AH. 

When m = 1, in one aspect Ria is selected from Rial ; in another aspect Ria is selected 
from Ria2; in a further aspect Ria is selected from Ria3, in a further aspect Ria is selected 
20 fiomRia4 and in a further aspect Ria is selected from RiaS. 

When m = 2, in one aspect both groups Ria are independently selected from the same 
group Rial to RiaS. In a further aspect when m = 2, each Ria is independently selected from 
different groups Rial to RiaS. 

Conveniently, m is 1 or 2. In one aspect, preferably m is 1. In another aspect, 
25 preferably m is 2. 

Particular values for Ria when selected from Rial are ARl and AR2, more 
particularly AR2. 

Particular values for Ria when selected from Ria2 are cyano and -C(=W)NRvRw 
[wherein W is O or S, Rv and Rw are independendy H, or (l-4C)alkyl and wherein Rv and 
30 Rw taken together with the amide or thioamide nitrogen to which they are attached can form a 
S-7 membered ring optionally with an additional heteroatom selected from N, O, S(0)n in 
place of 1 carbon atom of the so formed ring; wherein when said ring is a piperazine ring, the 
ring may be optionally substituted on the additional nitrogen by a group selected from 
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(l-4C)alkyl (optionally substituted on a caibon not adjacent to the nitrogra), 
(l-4C)cycloal]cyl, (l-4C)acyl, -COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2;), 
-COOARl, -CS(l-4C)alkyl and -C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl, (l-4C)acyl 
and (l-4C)cycloalkyl is optionally substituted by cyano, hydroxy or halo]. More particular 
5 values for Ria when selected from Ria2 are cyano, foimyl, -COO(l-4C)alkyl, -C(=0)NH2, 
-(C=0)piperazine and -(C=0)morpholine. 

Particular values for Ria when selected from Ria3 are (l-lOC)alkyl {optionally 
substituted by one or more groups (including geminal disubstitution) each independently 
selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkoxy- 
10 (l-4Qalkoxy-(l-4Qalkoxy, (l-4C)alkylcarbonyl, phosphoryl [-0-P(0)(0H)2, and mono- and 
di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(OH)2 and monor and di-(l-4C)alkoxy 
derivatives thereof], and amino; and/or optionally substituted by one group selected from 
carboxy, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy- 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycaibonyl, (l-4C)alkylamino, 
15 di((l-4C)alkyl)amino, (l-6C)alkanoylainino-, (l-4C)alkoxycarbonylamino-,N-(l-4C)alkyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O, Rv and Rw are independently H, 
or (l-4C)alkyl and wherein Rv and Rw taken together with the amide nitrogen to which they 
are attached can form a morpholine, pyrrolidine, piperidine or piperazine ring; wherein when 
said ring is a piperazine ring, the ring may be optionally substituted on the additional nitrogen 
20 by a group selected from (l-4C)alkyl and (l-4C)acyl], (l-4C)alkylS(0)q-. (q is 0, 1 or 2), 
AR2, AR2-0-, AR2-NH-, and also AR2a, AR2b versions of AR2 containing groups}; 
whorein any (l-4C)all^l and (l-4Qacyl present in any substituent on Ria3 may itself be 
substituted by one or two grovq>s independently selected from cyano, hydroxy, halo, amino, 
(l-4C)alkylamino and di(l-4C)alkylamino, provided that such a substituent is not on a caibon 
25 adjacent to a heteroatomatorn if present; 

More particular values for Ria when selected from Ria3 are (l-10C)alkyl {optionally 
substituted by one or more groups (including geminal disubstitution) each mdependently 
selected from hydroxy, (l-lOC)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkoxy- 
(l-4C)alkoxy-(l-4C)alkoxy, phosphoryl [-0-P(0)(0H)2. and mono- and di-(l-4C)alkoxy 
30 derivatives thereof], phosphiryl [-6-P(OH)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof), carboxy, amino, (l-4C)alkylamino, di(l-4C)alkylamino, (l-4C)alkylS(0)q 
(preferably where q=2), AR2 and AR2b . More particular values for Ria when selected from 
Ria3 are (l-6Qalkyl substituted as hereinbefore described. Even more particular values for 
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Ria when selected from Ria3 are (l-4C)alkyl substituted as hereinbefore described. 

Particular values for Ria when selected from Ria4 are Ri4C(0)0(l-6C)alkyl- wherein 
Ri4 is selected from ARl, AR2, AR2a,AR2b and (l-lOC)alkyl (optionally substituted by one 
or more substituents independently selected from OH and di (l-4C)alkylamino. More 
5 particular vales for Ru are AR2a, AR2b and (l-6C)alkyl substituted with hydroxy. More 
particular values for Ru are AR2a, AR2b and (l-4C)alkyl substituted with hydroxy. 

Particular values for Ria when selected from Ria5 are fluoro, chloro and hydroxy. 
Particular values for other substituents (which may be used where appropriate with 
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are > 
10 a) in one aspect R? and Rg are independently H or (l-4C)alkyl 

b) in a f urth^ aspect Rvand Rg taken together with the nitrogen to which they are 
attached form a 5-7 membered ring, optionally substituted as defined hereinbefore or 
hereinafter 

c) preferably Rvand Rg taken together with the nitrogen to which they are attached form a 
15 pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl ring 

d) preferable optional subsituents on R7 and Rg as a pyrrolidinyl, piperidinyl, piperazinyl 
or morpholinyl ring are (l-4C)alkyl and (l-4C)acyl, wherein the (l-4C)alkyl or (l-4C)acyl 
gorup itself may be optionally substituted with one or two substituents selected from hydroxy, 
amino, (l-4C)alkylamino and di(l-4C)alkylamino 

20 e) In one aspect R9 is selected from R9a, preferably selected from AR2, AR2a and AR2b 
f) Jn another aspect R9 is selected from R9b, preferably selected from -C(=W)NRvRw, 
wherein wherein W is O, Rv and Rw are independently H, or (l-4C)alkyl and wherein Rv and 
Rw taken together with the amide nitrogen to which they are attached can form a morpholine, 
pyrrolidine, piperidine or piperazine ring; wherein when said ring is a piperazine ring, the ring 

25 may be optionally substituted on the additional nitrogen by a group selected from (l-4C)alkyl 
and (l-4C)acyl, and wherein any (l-4C)alkyl and (l-4C)acyl may itself be substituted by one 
or two groups independently selected from cyano, hydroxy, halo, amino, (l-4C)alkylamino 
and di(l-4C)alkylamino, provided that such a substituent is not on a carbon adjacent to a 
heteroatom atom if present 

30 g) In a further aspect R9 is selected from R9c, wherein R9c is (l-6C)alkyl { optionally 
substituted by one, two or three groups (including geminal disubstitution) each independently 
selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkoxy- 
(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkylcaibonyl, phosphoryl [-0-P(0)(0H)2» and mono- and 
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di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy 
derivatives thereof], and amino; and/or optionally substituted by one group selected from 
carboxy, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy- 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 

5 di((l-4C)alkyl)aniino, (l-6C)alkanoylamino-, (l-4C)alk6xycarbonylamino-, N-(l-4C)alkyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O, Rv and Rw are independenfly H, 
or (l-4C)alkyl and wherein Rv and Rw taken together with the amide nitrogen to which tiiey 
are attached can form a morpholine, pyrrolidine, piperidine or piperazirie ring; wherein when 
said ring is a piperazine ring, the ring may be optionally substitiited on. tiie additional nitix>gen 

10 by a group selected ftom (l-4C)alkyl and (l-4C)acyl], (l-4C)alkylS(0)q- (q is 0, 1 or 2), 
AR2, AR2-0-, AR2-NH-, and also AR2a, AR2b versions of AR2 containing groups} ; 
wherein any (l-4C)alkyl and (l-4C)acyl present in any substituent on R9c may itself be 
substituted by one or two groups independently selected from cyano, hydroxy, halo, amino, 
(l-4C)alkylamino and di(l-4C)alkylamino, provided that such a substituent is not on a carbon 

15 adjacent to a heteroatom atom if present. 

h) . In a further aspect R9 is selected from R9c, wherein R9c is (l-6C)alkyl {optionally 
substituted by one, two or tiiree groups (including geminal disubstitution) each independentiy 
selected ftom hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkoxy- 
(l-4C)alkoxy-(l-4C)alkoxy, phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)alkoxy 

20 derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], carboxy, amino, (l-4C)alkylamino, di(l-4C)alkylamino, (l-4C)alkylS(0)q 
(preferably where q=2), AR2 and AR2b . More particular values for R9c is (l-4C)alkyl, 
optionally substituted as hereinbefore described. 

i) In a further aspect R9 is selected from R9d wherein R9d is Ri4C(0)0(l-6C)alkyl- and 
25 Ri4 is selected ftom ARl , AR2, AR2a,AR2b and (l-10C)alkyl (optionally substitiited by one 

or two substitiients independentiy selected from OH and di (l-4C)alkylamino). Particular 
vales for Rm are AR2a, AR2b and (l-6C)alkyl substituted witii hydroxy. More particular 
values for Rx4 are AR2a, AR2b and (l-4C)alkyl substituted with hydroxy, 
j) Particular values for R21 is RuC(0)0(2-6C)alkyl-, wherein Ru is preferably selected 
30 ftom ARl, AR2, AR2a,AR2b and (l-lOC)alkyl (optionally substitiited by one or two 
substitiients independentiy selected from OH and di (l-4C)alkylamino. 
k) Preferably R22 is cyano. 

1) Particularly preferred vdues for AR2, AR2a and AR2b groups are tfiose containing a 
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basic nitrogen, for example pyridine, pyrrolidine, piperazine and pip^dine, optionally 
substituted as hereinbefore defined. 



In one embodiment is provided a compound of the formula (lA) or a 
5 pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof. 




OA) 

wherein group C is group D; Ria and Rea are both hydrogen; RJb and R^b are independently 

10 hydrogen or fluorine; and R4 is selected from HET-3. 

In another embodiment is provided a compound of the formula (lA) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; Raa and Rea are both hydrogen; Rab and R6b are independently hydrogen or 
fluorine; and R4 is selected from HET3-T, HET3-U, HKTS-V, HET3-W, HET3-X and 

15 HET3-Y. 

In another embodiment is provided a compound of the formula (lA) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; Raa and R6a are both hydrogen; R2b and R^h are independently hydrogen or 
fluorine; and R4 is selected from HET3-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, 

20 HET3-AE,HE13-AF,HET3.AGandHET3-AHL 

In another embodiment is provided a compound of the formula (lA) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; Raa and R6a are both hydrogen; R2b and R^b are independently hydrogen or 
fluorine; R4 is selected from HET3-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3- 

25 AE, HET3-AF, HET3-AG and HET3-AH; m=l and Ria is selected from Ria3. 

In another embodiment is provided a compound of the formula (lA) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group E; Raa and Rea are both hydrogen; R2b and R^h are independently hydrogen or fluorine; 
and R4 is selected from HET3-T, HET3-U, HETS-V, HET3-W, HET3-X and HET3-Y. 

30 In another embodiment is provided a compound of the formula (lA) or a 



100857 

-29- 



phannaceuticaUy-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group E; Rza and R^a are both hydrogen; Rzb and Reb are independently hydrogen or fluorine; 
and R4 is selected from HKTS-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3-AE, 
HET3-AF, HET3-AG and HET3-AH. 
5 In another embodiment is provided a compound of the formula (lA) or a 

phaimaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group E; R2a and Rea are both hydrogen; Rab and R^b are independently hydrogen or fluorine; 
R4 is selected from HET3-Z. HET3-AA, HET3-AB. HET3-AC, HET3-AD, HET3-AE, 
HET3-AF, HETS-AG and HET3-AH; m=l and Ria is is selected from Ria3 
10 In another embodiment is provided a compound of the formula (lA) or a 

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; Rja and Raa arc both hydrogen; R2b and Reb are independently hydrogen or 
fluorine; R4 is selected from HET3-T, HET3-U, HET3-V, HET3-W, HET3-X and BET3-Y, 
Rz is hydrogen and Z is HET-IA. 
15 In another embodiment is provided a compound of the formula (lA) or a 

phaimaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; Raa and Rea are both hydrogen; Rab and R^b are independently hydrogen or 
fluorine; and R4 is selected from HET3-Z, HET3-AA, HET3-AB, HET3-AC. HET3-AD, 
HET3-AE, HET3-AF, HET3-AG and HET3-AH, Rz is hydrogen and Z is HET-IA. 
20 In anotho- embodiment is provided a compound of the formula (lA) or a 

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; Raa and Rea are both hydrogen; Rab and Reb are independentiy hydrogen or 
fluorine; R4 is selected from HET3-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3- 
AB, HETS-AF, HET3-AG and HEr3-AH; m=l. Ria is selected from Ria3, Rz is hydrogen 
25 and Z is HET-IA. 

In another embodiment is provided a compound of the formula (lA) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group E; Raa and R^a are both hydrogen; Rab and Rgb are independently hydrogen or fluorine; 
and R4 is selected from HET3-T, HET3-U. HET3-V, HET3-W, HET3-X and HET3-Y, Rz is 
30 hydrogen and Z is HET-IA. 

In another embodiment is provided a compound of the formula (lA) or a 
pharmaceutically-acceptabie salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group E; Raa and R^a are both hydrogen; Rab and R^b are independently hydrogen or fluorine; 
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and R4 is selected from HET3-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3-AE, 
HET3-AF, HET3-AG and HET3-AH, Rz is hydrogen and Z is HET-1 A. 

In another embodiment is provided a compound of the formula (lA) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
5 group E; R2a and Raa are both hydrogen; Rab and R6b are independently hydrogen or fluorine; 
R4 is selected from HET3-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3-AE, 
HET3-AF, HET3-AG and HET3-AH; m=l, Ria is selected from Ria3, Rz is hydrogen and Z 
isHET-lA. 

In all of the above definitions the preferred compounds are as shown in formula (lA). 
10 Particular compounds of the present invention include each individual compound 

described in the Examples. 



Process section: 

In a further aspect the present invention provides a process for preparing a compound 
15 of invention or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof. It 
will be appreciated that during certain of the following processes certain substituents may 
require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

20 For examples of protecting groups see one of the many general texts on the subject, 

for example, Trotective Groups in Organic Synthesis' by Theodora Green (publisher: John 
Wiley & Sons). Protecting groups may be removed by any convenient method as described in 
the literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such methods being chosen so as to effect removal of the protecting group 

25 with minimum disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 
may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 

30 methoxycarbonyl, ethoxycarbonyl or r-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
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aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkaU 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a f-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 

5 aryhnethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 

example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is. for exaiiq>le, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminoprppylamine, or with hydrazine. 

10 A suitable protecting group for a hydroxy group is, for example, an acyl group, for 

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arjdmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups wUl necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
15 a suitable base such as an alkaU metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
20 with a base such as sodium hydroxide, or for example a f-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
add, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. Resins may also be used as a protecting group. 
The protecting groups may be removed at any convenient st^e in the synthesis using 
25 conventional techniques well known in the chemical art. 

A compound of the invention, or a pharmaceutically-acceptable salt or an in vivo 
hydrolysable ester thereof, may be prepared by any process known to be applicable to the 
preparation of chemicaUy-related compounds. Such processes, when used to prepare a 
compound of the invention, or a pharmaceutically-acceptable salt or an in vivo hydrolysable 
30 ester thereof, are provided as a further feature of the invention and are illustrated by the 

following representative examples. Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for example, Advanced Organic Chemistry (Wiley- 
Interscience), Jerry March or Hbuben-Weyl, Methoden der Organischen Chemie). The 
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preparation of such starting materials is described within the accompanying non-linoiting 
Examples. Alt^atively, necessary starting materials are obtainable by analogous procedures 
to those illustrated which are within the ordinary skill of an organic chemist. Information on 
the preparation of necessary starting materials or related compounds (which may be adapted 

5 to form necessary starting materials) may also be found in the certain Patent AppUcation 
Publications, the contents of the relevant process sections of which are hereby incorporated 
herein by reference; for example WO 94-13649; WO 98-54161; WO 99-64416; 
WO 99-64417; WO 00-21960; WO 01-40222. 

In particular we refer to our PCX patent applications WO 99/64417 and WO 00/21960 

10 wherein detailed guidance is given on convenient methods for preparing oxazolidinone 
compounds. 

The skilled organic chemist will be able to use and adapt the information contained 
and referenced within the above references, and accompanying Examples therein and also the 
Examples herein, to obtain necessary starting materials, and products. For example, the 

15 skilled chemist will be able to apply the teaching herein for compounds of formula (I) in 
which a pyrimidyl-phenyl group is present (that is when group C is group D) to prepare 
compounds in which a pyridyl-phenyl group is present (that is when group C is group E) as 
heereinbefore defined and vice versa. 

Thus, the present invention also provides that the compounds of the invention and 

20 pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by 
a process (a) to (f) as follows (wherein the variables are as defined above unless otherwise 
stated): 

a) by modifying a substituent in, or introducing a substituent into another compound of 
the invention by using standard chemistry (see for example. Comprehensive Organic 
25 Functional Group Transformations (Pergamon), Katritzky, Meth-Cohn & Rees or Advanced 
Organic Chemistry (Wiley-Interscience), Jerry March or Houben-Weyl, Methoden der 
Organischen Chemie); for example: 

an acylamino group may be converted into a thioacylamino group either directly or through 
30 the intermediacy of the coiresponding amino group; 

an acylamino group or thioacylamino group may be converted into another acylamino or 
thioacylamino; heterocyclyl for instance tetrazolyl or thiazolyl, or heterocyclylamino group 
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(optionally substituted or protected on the amino-nitrogen atom) either directly or through.the 
intermediacy of one or more derivatives such as the corresponding amino group; 
an acyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained ftom a hydroxy group (either directly or through the intermediacy of a hydroxy 
5 group); 

an alkyl halide such as alkylbromide or alkyliodide may be converted into an alkyl fluoride or 
nitrile; 

an alkyl sulfonate such as alkyl methanesulfonate may be converted into an alkyl fluoride or 
nitrile; 

10 an alkylthio group such as methylthio may be converted into a methanesulfinyl or 
methanesulfonyl group; 

an arylthio group such as phenylthio may be converted into a benzenesulfinyl or 
benzenesulfonyl group; 

an amidino or guanidino group may be converted into a range of 2-substituted l,3-diazole8 
15 and 1,3-diazines; 

an amino group may be converted for instance into acylamino or thioacylamino for instance 
an acetamide (optionally substituted), alkyl- or dialkyl-amino and thence into a further range 
of N-alkyl-amine derivatives, sulfonylamino, sulfinylamino, amidmo, guanidino, arylamino, 
heteroarylamino; 

20 an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
may be converted by transition metal mediated coupUng, especially Pd(0) mediated coupUng 
into a range of aryl-, heteroaryl, alkenyl, alkynyl, acyl, alkylthio, or alkyl- or dialkyl-amino 
substimted aryl or hetraroaryl groups; 

an aryl- or heteroary-sulfonate group such as an aryl- or hetero-aryl trifluoromethanesulfonate 
25 may be converted by transition metal mediated coupling, especially Pd(0) mediated coupUng 
into a range of aryl-, heteroaryl, alkenyl, alkynyl. acyl, alkylthio, or alkyl- or dialkyl-amino 
substituted aryl or heteroaryl groups; 

an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
may be converted by transition metal mediated coupling, especially Pd(0) mediated coupling 
30 into a range of trialkyWn, dialkylboionate, trialkoxysUyl, substimted aryl or heteroaryl groups 
useful as intermediates for the synthesis of compounds of the invention; 
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an azido group may be convnted for instance into a 1,2,3-tiiazolyl or amine and thence by 
methods that are well known in the art into any of the range conomon amine derivatives.such 
as acylamino for instance acetamido group; 

a carboxylic acid group may be converted into trifloromethyl, hydroxymethyl, 
5 alkoxycarbonyl, aminocarbonyl optionally substituted on nitrogen, formyl, or acyl groups; 
a cyano group may be converted into a tetrazole, or an imidate, an amidine, an amidrazone, an 
N-hydroxyamidrazone, an amide, a thioanodde, an ester, or an acid and thence by methods that 
are well known in the art into any of the range of het^cycles derived from such nitrile 
derivatives; 

10 a hydroxy group may be converted for instance into an alkoxy, cyano, azido, alkylthio, keto 
and oximino, fluoro, bromo, chloro, iodo, alkyl- or aryl-sulfonyloxy for instance 
trifluoromethanesulfonate, methanesulfonate, or tosylsulfonate, silyloxy ; acylamino or 
thioacylamino , for instance an acetamide (optionally substituted or protected on the amido- 
nitrogen atom); acyloxy, for instance an acetoxy; phosphono-oxy, heterocyclylamino 

15 (optionally substituted or protected on the amino-nitrogen atom), for instance an isoxazol-3- 
ylamino or a l,2,5-thiadiazol-3-ylamino; group; such conversions of the hydroxy group taking 
place directly (for instance by acylation or Mitsunobu reaction) or through the intermediacy of 
one or more derivatives (for instance a mesylate or an azide); 

a silyloxy group may be converted into a hydroxy group or into the groups that may be 
20 obtained from a hydroxy group (either directly or through the intermediacy of a hydroxy 
group); 

a keto group may be converted into a hydroxy, thiocarbonyl, oxindino, or difluoro group; 
a nitro-group may be converted into an amino group and thence by methods that are well 
known in the art into any of the range common ancxine derivatives.such as acylamino for 
25 instance acetamido group; 

a 2-, 4-, or 6-pyridyl or 2-, 4-, or 6-pyrimidyl halide such as chloride or sulfonate such as 
mesylate substituent may be converted into alkoxy, alkythio, anoino, alkylanoino, 

dialkylamino, or N-linked heterocyclic substituents. 

I 

30 Moreover, an optionally substituted heteroaromiatic ring D or E may be converted into another 
heteroaromatic ring D or B by introduction of a new substituent (El2a, R3a, or R6a) or by 
refimctionalisation of an existing substituent (Rlei, R3a, or R6a); 
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a hetCTOcyclyl group linked through nitrogen may be converted into another heterocyclyl 
group linked through nitrogen by introduction of a new ring substituent or by 
refunctionalisation of an existing ring substituent; 

a heterocyclylamino group may be converted into another heterocyclylamino group by 
5 introduction of a new ring substituent or by refunctionalisation of an existing ring substituent. 



For instance, examples drawn from the methods for conversion of an hydroxy group into an 
heteroarylamino group are illustrated by the scheme: 



Z-NH>Rz/Base 
(R2 = e.g.CX)2-t-] 
Deprotect 
e.g.TFA 



Mitsunobu reaction 
(Leaving group = 
e.g. phosphine ojude 
eeneratec in situ) 

Bu) 



Z-NH-Rz/Base 
(Rz = e.g.CX)2-t-Bu) 

(Leaving group Y = e.g. 
cUoiide, mesylate, to^late etc) 



Reduce: e.g. 

PhjPor 

Hj/Pd-C 



(Rz=:e.g.C02-t-Bu) 

Deprotect 

e.g. TFA 



Z-Y 



(Leaving group Y = e.g. 
chloride, mesylate, tosylate etc) 



MHZ 



10 



b) by reaction of a molecules of a compound of fonnula (Ha) [wherein X is a leaving 
group useful in palladium coupling (for example chloride, bromide, iodide, 
trifluoromefhylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue) and in 
this instance A is eitha: N or C-Rsa] with a molecule of a compound of fonnula (JSb) (wherein 

15 X* is a leaving group useful in palladium coupling, for example chloride, bromide, iodide, 
trifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue) 
wherein X and X' are chosen such that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl 
bond replaces the aryl-X (or heteroaryl-X) and aryl-X' (or heteroaryl-X*) bonds. Such 
methods are now well known, see for instance J.K. Stille, Angew Chem. Int. Ed. Eng., 1986, 

20 25, 509-524; N. Miyaura and A Suzuki, Chenu Rev., 1995, 95, 2457-2483, D. Baranano, G. 
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Mann, and J.F. Hartwig, Current Org. Chem., 1997, J, 287-305, S.P. Stanforth, Tetrahedron, 
54 1JM>8, 263-303, and P.R. Parry, C. Wang, A.S. Batsanov, M.R. Bryce, and B. Taibit, J. 
Org. Chem., 2002, 57, 7541-7543. 




Rga Rgb 



5 (Ila) CDb) 

The leaving groups X and X' are chosen to be different and to lead to the desired cross- 
coupling products of formula (I). 
For example 




10 

The pyridines, pyiimidines, and aryl oxazolidinones required as reagents for process b) or as 
intermediates for the preparation of reagents for process b) may be prepared by standard 
organic methods, fen: instance by methods analogous to those set out in process sections c) to 
j). Methods for the introduction and interconversion of Groups X and X' are well known in 
15 the art. 



c) by reaction of a heterobiaryl derivative (IQ) carbamate [where in this instance A is 
eithex N or C-Rsa] with an appropriately substituted oxirane to form an oxazolidinone ring. 
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Variations on this process in which the carbamate is replaced by an isocyanate or by an amine 
5 or/and in which the oxirane is replaced by an equivalent reagent X-CHaCHCO-optionally 
protected)CH2Rib where X is a displaceable group are also well known in the art. 
For example. 




(d) by reaction of a compound of formula (VI) : 




(VI) 



where X is a replaceable substituent - such as chloride, bromide, iodide, 
15 trifluoromethylsulfonyloxy, tiimethylstannyl, trialkoxysilyl, or a boronic acid residue and A is 
either N or CRaa with a compound of the formula (VII): 

T-X* 

(vn) 

wherein T-X' is HET3 as herein above defined and X' is a replaceable C-linked substituent - 
20 such as chloride, bromide, iodide, trifluoromethylsulfonyloxy, ttimethylstannyl, trialkoxysilyl, 
or a boronic acid residue; wherein the substituents X and X* are chosen to be complementary 
pairs of substituents known in the art to be suitable as complementary substrates for coupling 
reactions catalysed by transition metals such as palladium(0); or 
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(d(i)) by reaction catalysed by transition metals such as palladium(0) of a compound of 
formula (Vm): 




(vm) 

S wherein X is a replaceable substituent - such as chloride, bromide, iodide, 

trifluoromethylsulfonyloxy, trimetfaylstannyl, trialkoxysilyl, or a boronic acid residue and 
wherein in this instance A is eidier N or C-Rsa widi a compound of the formula (IX) 
{Tetrdhedron Letts., 2001, 42(22), 3681-3684): 



10 (DO 
(d(ii)) by reaction of a compound of formula (X): 




V ^6^ 

(X) 

15 wherein X is a replaceable substituent - such as chloride, bromide, iodide, 

trifluoromethylsulfonyloxy - and wherein in this instance A is either N or C-Raa with a 
compound of the formula (XI): 

T-H 
(XI) 

20 wherein T-H is an amine RyRsNH, an alcohol RioOH, or an azole with an available ring-NH 
group to give conq>ounds (XUa), CXIIb), or (XIIc) wherein in this instance A is nitrogen or C- 
Rsa and A' is nitrogen or carbon optionally substituted with one or more groups Rla. 
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(xnb) 



A' N= 




(e) by reaction of a compound of fonnula QCSn): 




(xm) 

wherein XI and X2 here are independenfly optionally substituted heteroatoms drawn in 
10 combination from O, N, and S such that C(X1)X2 constitutes a substituent that is a carboxyUc 
acid derivative substituent and wherein in this instance A is either N or C-Rsa witii a 
compound of the formula (XTV) and X3 and X4 are independentiy optionally substitiited 
heteroatoms drawn in combination from O, N, and S: 



15 



(XIV) 



and wherein one of C(X1)X2 and C(X3)X4 constitutes an optionaUy substituted hydrazide, 
thiohydrazide, or amidrazone, hydroximidate, or hydroxamidine and the other one of 
C(X1)X2 and C(X3)X4 constitutes an optionally substituted acylating, thioacylating, or 
iraidoylating agent such tiiat C(X1)X2 and C(X3)X4 may be condensed together to form a 
20 1,2,4-heteroatom 5-membered heterocycle containing 3 heteroatoms drawn in combination 
from O, N, and S, for instance tiiiadiazole, by metiiods well-known in tiie art; or 
(e (i)) by reaction of a compound of formula (XV): 
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(XV) 



wherein X2 is a displaceable group such as ethoxy or diphenylphosphonyloxy and wherein 
and wherein in this instance A is eittier N or C-Rsa with a source of azide anion such as 
5 sodium azide to give a tetrazole (XVI) 




Alternatively nitiiles of formula (XVII) 




10 



(xvn) 

[wherein in this instance A is either N or C-Rsa] may be reacted directly with azides such as 
ammoniimi azide or trialkylstannylazides to give tetrazoles (XVI, Rla = H) that are 
subsequently alkylated with groups Rla 9^ H to give tetrazoles (XVUIa) and (XVnib) or; 




N N= 

15 (XVma) 

(f) by reaction of a compound of formula (XIX): 




(xvmb) 
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[whetein in this instance A is either N or C-Raa] with a compound of the formula (XX): 

(XX) 

wherein one of C(X5)X6 and C(X7)X8 constitutes an optionaUy substituted alpha-Oeaving- 
5 group-substituted)ketone, wherein the leaving group is for example a halo-group or an (alkyl 
or aryl)-sulfonyloxy-group. and the otiier one of C(X5)X6 and C(X7)X8 constitutes an 
optionally substituted amide, thioamide, or amidine, such that C(X5)X6 and C(X7)X8 are 
groups that may be condensed together to form a 1,3-heteroatom 5-membered heterocycle 
containing 2 heteroatoms drawn in combination ficom O, N, and S, for instance tiiiazole, by 
10 methods well-known in the art. 

The removal of any protecting groups, the formation of a pharmaceutically-acceptable 
salt and/or die formation of an in-vivo hydtolysable ester are witiiin die skUl of an ordmary 
organic chemist using standaid techniques. FtirthKmore, details on tiie these steps, fOT 
example the preparation of in-vivo hydrolysable ester prodrugs has been provided, for 
15 example, in the section above on such esters. 

When an optically active form of a compound of die invention is required, it may be 
obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for example, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of tiiecompound or intermediate using a standard procedure, or 
20 by chromatographic separation of diasteieoisomers (when produced). Enzymatic techniques 
may also be useful for tiie preparation of optically active compounds and/or intermediates. 

Similarly, whrai a pure regioisomer of a compound of the invention is requked, it may 
be obtamed by carrying out one of tiie above procedures using a pure regioisomer as a 
starting material, or by resolution of a mixture of tiie re^oisomers or intermediates using a 
25 standard procedure. 

According to a further feature of the invention tiiere is provided a compound of the 
invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester tiiereof for use 
in a method of treatment of tiie human or animal body by therapy. 

According to a further feature of the present invention tiiere is provided a metiiod for 
30 producing an antibacterial effect in a warm blooded animal, such as man, in need of such 
treatinent, which comprises administering to said animal an effective amount of a compound 
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of the present invention, or a phannaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof. 

The invention also provides a compound of the invention, or a phannaceutically- 
acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of 

5 a compound of the invention of the present invention, or a pharmaceutically-acceptable salt, 
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

In order to use a compound of the invention, an in-vivo hydrolysable ester or a 
pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 

10 in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a compound of this invention") for the therapeutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is nomially formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 
Therefore in another aspect the present invention provides a pharmaceutical 

15 composition which comprises a compound of the invention, an in-vivo hydrolysable ester or a 
pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, and a phannaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 

20 powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration as eye-drops, for 
adnoinistration by inhalation (for example as a finely divided powder or a liquid aerosol), for 
administration by insufflation (for example as a finely divided powder) or for parenteral 
administration (for example as a sterile aqueous or oily solution for intravenous, 

25 subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal 
dosing). 

In addition to the compounds of the present invention, the pharmaceutical composition 
of this invention may also contain (ie through co-formulation) or be co-administered 
(simultaneously, sequentially or separately) with one or more known drugs selected from 
30 other clinically useful antibacterial agents (for example, B-lactams, macrolides, quinolones or 
aminoglycosides) and/or pther anti-infective agents (for example, an antifungal triazole or 
amphotericin). These may include carbapenems, for example meropenem or imipenem, to 
broaden the therapeutic effectiveness. Compounds of this invention miay also be co- 
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fonnulated or co-administeied with bactericidal/penneability-increasing protein (BPI) 
products or efflux pump inhibitors to improve activity against gram negative bacteria and 
bacteria resistant to antimicrobial agents. 

The compositions of the invention may be obtained by conventional procedures using 
5 conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. A pharmaceutical composition to be dosed intravenously may contain 
advantageously (for example to enhance stabiUty) a suitable bactericide, antioxidant or 
reducing agent, or a suitable sequestering agent. 
10 Suitable pharmaceutically acceptable excipients for a tablet formulation include, for 

example, mert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
carbonate, granulating and disintegrating agents such as com starch or algenic acid; binding 
agaats such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl 2-hydroxybenzoate, and anti-oxidants, such as 
15 ascorbic acid. Tablet formulations may be uncoated or coated eiHier to modify thdr 
disintegration and the subsequent absorption of the active ingredient within the 
gastrointestinal tract, or to improve their stabiUty and/or appearance, in either case, using 
conventional coating agents and procedures well known in the art. 

Compositions for oral use may be in the form of hard gelatin capsules in which the 
20 active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed witti 
water or an oil such as peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions generally contain tfie active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxynaethylcellulose, 
25 methylcellulose, hydroxypropyhnethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum 
ttagacanth and gum acacia; disp^ng or wetting agents such as lecithin or condensation 
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
30 derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
draived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
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condensation products of ethylene oxide with partial esters derived from fatty acids and 
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 
may also contain one or more preservatives (such as ethyl or propyl g-hydroxybenzoate, anti- 
oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening 
5 agents (such as sucrose, saccharine or aspartame). 

Oily suspensions may be formulated by suspending the active ingredient in a 
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such 
as liquid paraffin). Hie oily suspensions may also contain a thickening agent such as 
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and 
10 flavouring agents may be added to provide a palatable oral preparation. These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water generally contain the active ingredient together with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or 
15 wetting agents and suspending agents are exemplified by those already mentioned above. 
Additional excipients such as sweetening, flavouring and colouring agents, may also be 
present. 

The pharmaceutical compositions of the invention may also be in the form of 
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 

20 or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example soibitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 

25 sorbitan monooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 
30 The pharmaceutical compositions may also be in the form of a sterile injectable 

aqueous or oily suspension, which may be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
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solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 
solution in l^-butanediol. SolubiUty enhancing agents, for example cyclodextrins may be 
used. 

Compositions for administiration by inhalation may be in the form of a conventional 
5 pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 
airan^d to dispense a metered quantity of active ingredient. 

For further information on formulation the reader is referred to Chapter 25.2 in 
10 Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The amount of active ingredient that is combined witti one or more excipients to 
produce a single dosage form will necessarUy vary depending upon the host tisated and the 
particular route of administration. For example, a formulation intended for oral 
15 administi^tion to humans will generally contain, for example, from 50 mg to 5 g of active 
agent compounded with an appropriate and convenient amount of excipients which may vary 
from about 5 to about 98 percent by weight of tiie total composition. Dosage unit forms will 
generally contain about 200 mg to about 2 g of an active ingredient. For further information 
on Routes of Administiration and Dosage Regimes the reader is referred to Chapter 25.3 in 
20 Volume 5 of Comprehensive Medicinal Chemistiy (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
administiation in unit dosage form, for example a tablet or capsule which contains between 
Img and Ig of a compound of this invention, preferably between lOOmg and Ig of a 
25 compound. Especially preferred is a tablet or capsule which contains between 50mg and 
800mg of a compound of this invention, particularly in the range lOOmg to SOOmg. 

In another aspect a pharmaceutical composition of the invention is one suitable for 
intiravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0.1% w/v and 50% w/v (between Img/ml and 500mg/ml) of a compound of tiiis 
30 invmtion. 

Each patient may receive, for example, a daily inti»venous, subcutaneous or 
intramuscular dose of 0.5 mgkg * to 20 mgkg'* of a compound of flus invention, tiie 
composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 
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mgkg*^ to 20 mgkg'^of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 
Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
Alternatively each patient may receive a daily oral dose which may be approximately 
5 equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

In the above other, pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 

10 

Antibacterial Activitv : 

The pharmaceutically-acceptable compounds of the present invention are useful 
antibacterial agents having a good spectrum of activity in vitro against standard 
Gram-positive organisms, which are used to screen for activity against pathogenic bacteria. 
15 Notably, the pharmaceutically-acceptable compounds of the present invention show activity 
against enterococci, pneumococci and methicillin resistant strains of S. aureus and coagulase 
negative staphylococci, together with haemophilus and moraxella strains. The antibacterial 
spectrum and potency of a particular compound may be determined in a standard test system. 
The (antibacterial) properties of the compounds of the invention miay also be 
20 demonstrated and assessed in-vivo in conventional tests, for example by oral and/or 

intravenous dosing of a compound to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in-vitro test system. The activity 
is described in terms of the minimum inhibitory concentration (MIC) determined by the 

agar-dilution technique with an inoculum size of lO^ CFU/spot. Typically, compounds are 
25 active in the range 0.01 to 256 /ig/ml. 

Staphylococci were tested on agar, using an inoculum of 10^ CFU/spot and an 

incubation temperature of 37^C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% 

30 defibrinated horse blood, an inoculum of 10^ CFU/spot and an incubation temperature of 
37°C in an atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth 
of some of the test organisms. Fastidious Gram negative organisms were tested in Mueller- 
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Hinton broth, supplemented with hemin and NAD, grown aerobicaUy for 24 hours at 3TC, 
and with an innoculum of 5x10^ CFU/well. 

For example, the following results were obtained for the compound of Example 2: 

5 Orfanism MIC (ftfi/ml) 

Staphylococcus aureus: MSQS 0.5 

. MRQR 0.5 

Streptococcus pneumoniae 0.13 

Enterococcus faecivim 0.5 
10 Haemophilus influenzae ^ 

. Moraxella catanfaalis 

linezolid Resistant Streptococcus pneumoniae 2 

MSQS = methicillin sensitive and quinolone sensitive 
15 MRQR = methicillin resistant and quinolone resistant 

Certain intermediates and/or Reference Examples described hereinafter are within the 
scope of the invention and may also possess useful activity, and are provided as a further feature 
of the invention. 

20 The invention is now illustrated but not limited by the foUowing Examples in which 

unless otherwise stated :- 

(i) evaporations were carried out by rotary evaporation in-vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(u) operations were carried out at ambient temperature, that is typically in the range 
25 18-26'»C and without exclusion of air unless otherwise stated, or unless the skilled person 
would otherwise work under an inert atmosphere; 

(iU) column chromatography (by the flash procedure) was used to purify compounds and 
was performed on Merck Kieselgel siUca (Art. 9385) unless otherwise stated; 
(iv) yields are given for illustration only and are not necessarily the maximum attainable; 
30 (v) the structure of the end-products of the invention were generally confirmed by NMR 
and mass spectral techniques [proton magnetic resonance spectra were generally determined 
in DMSO-d<5 unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Broker AM250 spectrometer operating at a field strength of 
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250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as 
an internal standard (5 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, 
multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally 
5 obtained using a Platform spectrometer (supplied by Micromass) run in electrospray and, 
where appropriate, either positive ion data or negative ion data were collected]; optical 
rotations were determined at S89nm at 20^C for O.IM solutions in methanol using a Perkin 
Elmer Polarimeter 341; 

(vi) each intermediate was purified to the standard required for the subsequent stage and 
10 was characterised in sufficient detail to confirm that the assigned structure was correct; purity 

was assessed by HPLC, TLC, or NMR and identity was determined by infra-red spectroscopy 
(IR), mass spectroscopy or NMR spectroscopy as appropriate; 

(vii) in which the following abbreviations may be used :- 

DMF is NJN-dimethylformamide; DMA is N J^-dimethylacetamide; TLC is thin layer 
IS chromatography; HPLC is high pressure liquid chromatography; MPLC is medium pressure 
liquid chromatography; NMP is JV-methylpyrrolidone; DMSO is dimethylsulfoxide; CDCI3 is 
deuterated chloroform; MS is mass spectroscopy; ESP is electrospray; EI is electron impact; 
CI is chemical ionisation; APCI is atmospheric pressure chemical ionisation; EtOAc is ethyl 
acetate; MeOH is methanol; phosphoryl is (H0)2-P(0)-0-; phosphiryl is (H0)2-P-0-; Bleach 
20 is "Clorox" 6,15% sodium hypochlorite; 

(viii) temperatures are quoted as ^C. 
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Examplel. 0.fgrf-ButvliV-fSJgV3-l3-flq or^r6-(2-methvl-2g-tetrazol-5-vl)pvridiii-3- 
vl1nhenvll-13-oxazolidin-2-on-5-vl) methvl A^-ismrazol-3-vlcarbaniate 




A stirred solution of O-tert-butyl iV.(5/?)-3-{3-fluoro-4-iodophenyl}-l,3-oxazoUdin-2-on-5- 
5 yDmethyl iV-isoxazol-3-ylcarbamate (637 mg, 1.15 mmol) and copper (I) iodide (99 mg, 0.5 
mmol) in dry l-methyl-2-pyrroUdinone (2 mL) was degassed and maintained under an 
atmosphere of argon. The solution was treated with fefra«s(triphenylphosphine)paUadium(0) 
(146 mg, 0.13 mmol) and then with a solution of 2-(2-methyl-2iff-tetrazol-5-yl)-5- 
(trimethylstannyDpyridine (410 mg, 1.26 mmol) in l-methyl-2-pynoUdinone (2 mL). The 
10 reaction nuxtuw stirred for 16 hours at 90'*C and then treated with water (20 niL) and ethyl 
acetate (20 mL). The mixture was filtered and the phases were separated. The ethyl acetate 
phase dried over magnesium sulphate, concentrated in vacuo onto siUca gel (2 g), appUed to 
siUca-gel column (Si02 50g bond elut) and then eluted (gradient of 40% to 100% ethyl 
acetate:hexanes) to give the title compound (483 mg, 71%). 
15 MS flBSP+): (M+H)* 537.38 for C25H25FN8O5 

NMRfDMSO-A;) 6: 1.52 (s, 9H); 3.94 to 4.07 (m, 2H); 4.29 to 4.37 (m. 2H); 4.50 (s, 3H); 
5.08 (m. IH); 6.90 (s, IH); 7.55 (dd. IH); 7.70 (dd. IH); 7.80 (t, IH); 8.25 (m, 2H); 8.85 (d, 
IH); 8.97 (s, IH). 

20 The intwmediates for this compound were prepared as follows :- 
3-Bromo-6-cvano-Dvridine 



N==/ 



- A stirred solution of 2,5-dibromopyridine (39.465 g, 0.17 mol) in anhydrous NMP (100 mL) 
was treated with CuCN (14.42 g, 0.17 mol) for 20 hours at llO'C under nitrogen. The 

25 reaction mixture was cooled to 40*0 and treated with aqueous sodium hydroxide (2M; 200 
mL) and then witii etiiyl acetate (200 mL). The mixture was stirred for 1 hour and then 
filtered tiirough CeUte to remove the resulting precipitate. The retained soUd was washed 
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with aqueous sodium hydroxide (2M; 600 mL) and then with ethyl acetate (600 mL). The 
organic layers were combined and washed with aqueous ammonium hydroxide (5M; 800 
mL), dried over magnesium sulfate, and evaporated to dryness under reduced pressure. The 
involatile residue was purified by chromatography on silica gel [elution gradient 1% to 7% of 
5 ethyl acetate in hexanes] to give the title compound (8.538 g, 28%), as a colorless amorphous 
solid. 

^H-NMR (DMSO-dg-> (300 MHz^ 5 8.05 (d, IH); 8.40 (dd, IH); 8.95 (d, IH). 
5-Bromo-2-tetrazol"5-vlpvridine 




A mixture of 3-bromo-6-cyano-pyridine (2 g, 10.9 nmiol), sodium azide (0.85 g , 13 mmol), 
and ammonium chloride (0.59 g, 11 mmol) in N,N-dimethylformamide (20 mL) was heated 
for 1 h at 120 °C. The reaction mixture was diluted with ethyl acetate (-100 mL) and the 
product was isolated by filtration and then washed with ethyl acetate to give the title 
15 compoimd, an off-white amorphous solid which was used in the next step without further 
purification. 



5-Bromo-2-(2-methvl-2g-tetrazol-5-vnpvridine and 5-bromo-2-(l-methvl-lfl-tetrazol"5- 
vDpvridine 

/ 




5-Bromo-2-(2-methyl-2jff-tetrazol-5-yl)pyridine and 5-bromo-2-(l-methyl-lH-tetrazol-5- 
yl)pyridine were prepared according to the procedure described by Dong A Pharmaceuticals 
(WO 01/94342). 

A mixture of 6.5 g unpurified 5-bromo-2-tetrazol-5-ylpyridine [Dong A Pharmaceuticals (WO 
25 01/94342)] (-28 mmol) and sodium hydroxide (9 g, 125 mmol) in dry DMF was evaporated 
to dryness under reduced pressure. A stirred solution of the involatile residue in dry DMF (50 
mL)was treated dropwise at ice-bath temperature with iodomethane (3.0 mL, 48 mmol). The 
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stined reaction mixture was allowed to warm and then maintained at room temperature few 2 
hours. The reaction mixture was partitioned between iced water and ethyl acetate. The 
organic phase was washed with water, dried over magnesium sulfate, and tehn evaporated 
under reduced pressure to give a residue that was purified by chromatography on silica gel 
5 [elution with dichloromethane:ethyl acetate (60: 1)] to give: 

1. 5-bromo-2-(l-methyl-lH-tetrazol-5-yl)pyridine (1.397 g), a colorless soUd, (TLC: 
silica-gel. hexanes:ethyl acetate (4:1), Rf : 0.3), jH-NMR (DMSO-dfi) (3Q0 MH?) 6: 
4.38 (s, 3H); 8.17 (d, IH); 8.35 (dd. IH); 8.96 (d. IH). 

2. 5-bromo-2-(2-methyl-2H-tetrazol-5-yl)pyridine (1 .07 g), a colorless soUd, (TLC: 
10 sUica-gel, hexanes:ethyl acetate (4: 1), Rf : 0. 1). ^H-NMR (DMSO-dg) (300 MHz) 5 

4.46 (s, 3H); 8.09 (d, IH); 8.28 (dd, IH); 8.88 (d, IH). 
Structure assignment based on HMBC experiments, in which long range coupling of the 
protons of CH3 to the C5 of the tetrazole ring is observed in the l-methyl-lH-isomer of Rf 
0.3, but not in the 2-methyl-2H-isomer of Rf 0.1). The compound referred to as 5-bromo-2- 
15 (l-methyl-m-tetrazol-5-yl)pyridine is thus the isomer of Rf 0.3 and the compound referred to 
as 5-bromo-2-(2-methyl-2H-tetrazol-5-yl)pyridine is thus the isomer of Rf 0.1 

2-f2-Methvl-2H-tetrazol-S-vn-5-ftrim ethvlstannvl^vridine 

20 A stirred solution of 5-bromo-2-(2-methyl-lH-tetrazol-5-yl)pyridine (0.919 g. 3.80 mmol) in 
dry 1,4-dioxane (30 mL) was degassed and maintained under an atmosphrare of argon. The 
solution was treated with hexamethylditin (1.38 g, 4.20 mmol) and then 
fris(triphenylphosphine)palladium(ID chloride (0.134 g, 0.19 mmol). The reaction mixture 
was stirred at 90°C for 18 hours under an atmosphere of argon and then evaporated by 

25 dryness. A solution of the involatile residue in ethyl acetate (50 mL) was treated with Isolute 
HM-N (10 mL) and then evaporated todryness to give a residue that was purified by column 
chromatography (Si02 50g bond elut, elution gradient 0% to 50% etiiyl acetate:hexanes) to 
yield die title compound (0.842 g, 68%) as a white solid. 
MS (ESP): (M+H)* 322.39, 324.39, 326.40, 328.40 & 330.40 for CioHisNsSn 
30 NMR (DMSO-dA) 6: 0.37 (s, 9H); 4.47 (s, 3H); 8.06 to 8.16 (m, 2H); 8.78 (m. IH). 
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(5jgV3-(3-Fluoro-4-iodophenvlV5-hvdroxvmethvloxazolidin-2-one 



F 



Acetic acid (5/e)-3-(3-fluoro-4-iodophenyl)oxazoUdin-2-<)n-5-ylmethy ester (30 g, 79 mmol) 
S was treated with potassium carbonate (16.4 g, 0. 1 19 nmiol) in a mixture of methanol (800 
mL) and dichloromethane (240 noL) at ambient temperature for 25 minutes, then immediately 
neutralised by the addition of acetic acid (10 mL) and water (500 mL). The precipitate was 
filtered, washed with water, and dissolved in dichloromethane (1.2 L), the solution washed 
with saturated sodium bicarbonate, and dried (magnesium sulfate). Filtration and evaporation 
10 gave the desired product (23 g). 

MS (ESP) : 338(Mir)forCioH9FIN03 

NMR (DMSO-d^ ) 5: 3.53 (m, IH); 3.67 (m, IH); 3.82 (dd, IH); 4.07 (t, IH); 4.70 (m, 
IH); 5.20 (t. IH); 7.21 (dd, IH); 7.57 (dd, IH); 7.81 (t, IH), 

15 Methanesulfonic acid (5/g)°3-(3-fluorO'-4-iodo-phenvl)-2-oxo-oxazolidin-5-vlmethvl ester 



OSOrMe 

F 

(5jR)-3-(3-Fluoro-4-iodophenyl)-5-(hydroxymethyl)oxazolidin-2-one (6.07 g, 18 mmol) in dry 
dichloromethane (200 mL) under nitrogen was treated with triethylamine (2.54 g, 25 rranol), 
and methanesulfonyl chloride (2.47 g, 22 mmol) run in dropwise over 30 minutes at 0°C. 

20 After stirring 2 hours at 0°C, the mixture was diluted with water (200 mL), the organic layer 
separated, washed with hydrochloric acid (2N, 100 mL), sodium bicarbonate solution (5%, 
100 mL), brine (100 mL) and dried (magnesium sulfate). The residue after evaporation was 
dissolved in the minimum of dichloromethane, and excess isohexmG added to precipitate the 
desired product (7.05 g). 

25 MS (ESP) : 416 (MH*) for CnHuFINOsS 

NMR(DMSO-d£ ) S: 3.26 (s, 3H); 3.81 (dd, IH); 4.18 (t, IH); 4.46 (dd, IH); 4.53 (dd, 
IH); 5.01 (m, IH); 7.20 (dd, IH); 7.57 (dd, IH); 7.83 (t, IH). 



100857 

-53- 

n-tP.rt.^utv\ A^-f5RV3-f 3-flunm-4-indoDhen v n-1 .^-oxazolidin-l-on-S-vlVinethvl N-jspyazol- 
3-vlcarbamate 

/=\ ,t-BOC 

A solution of N-isoxazol-3-yl-carbamic acid fe/t-butyl ester (1.66 g, 9.04 mmol) in 
5 N^-dimethylfonnamide (10 mL) was added dropwise at ambient temperature to a stirred 
suspension of sodium hydride (60% in pil. 9.04 mol) in dry N^-dimethylfoimamide (10 mL) 
under an atmosphere of nitrogen. The mixture was treated slowly with a solution of methane 
sulfonic acid (5i?)-3-(3-fluoro-4-iodo-phenyl)oxa2oUdin-2-one-5-yhnetiiyl ester (2.5 g, 6.02 
mmol) in N^-dimethylformamide (10 mL) and tiie reaction mixture was heated to TS'C for 2 
10 hours. After cooUng, the mixture was diluted with aqueous sodium bicarbonate (5%, 300 
mL), and extracted with ethyl acetate (3 x 100 mL). The organic phase was washed with 
water (100 mL) and brine (100 mL), dried (magnesium sulfate), evaporated and crude product 
purified by chromatography on a 50 g siUca Mega Bond Elut® column, eluting with 
dicMoromethane. Relevant fractions were combined to give ttie titie compound (1.73 g). 
15 MS ffiSPV . 504(MH*)forCi8Hi9FIN3O5 

NMRfDMSO-dA^ 5: 1.47 (s. 9H); 3.84 (dd. IH); 3.96 (dd, IH); 4.19 (t, IH); 4.99 (dd. 
IH); 4.99 (m, IH); 6.83 (d. IH); 7.19 (dd. IH); 7.53 (dd. IH); 7.82 (dd, IH); 8.79 (d, IH). 

Example 2. f5S^-3-l3-Fluoro-4-r6-(2-mfttliv1.2g.tetr azol-S-vnpvridin-3-vnphenYl}-5- 
20 risoxazol-3-vlaminomethvn-1.3-ox aMtlidin-2-one 

A solution of 0-rert-butyl iy/-(5/?)-3-{3-fluoro-4-[6-(2-methyl-2H-tetiazol-5-yl)pyridin-3- 
yl]phenyl}-l,3-oxazoUdin-2-on-5-yl)methyl iV-isoxazol-3-ylcarbamate (O.lOg, 0.19 mmol) in 
a mixture of trifluoroacetic acid (2 mL) and dichloromethane (1 mL) was stirred at room 
25 temperature for 30 minutes. The reaction mixture was concentrated in vacuo and the 
involatile residue was tedissolved in DMSO (1 mL) and tiien purified by reverse phase 
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preparative HPLC [gradient from 30% acetonitriIe:water to 50% acetonitrile:water] to give 
the title compound (49 mg). 
MS (ESF+): (M+H)"" 437.15 for C20H17FN8O3 

NMR rPMSO-dfi ) 6: 3.50 (t, 2H); 3.90 (dd, IH); 4.25 (t, IH); 4.50 (s, 3H); 4.95 (m, IH); 
5 6,03 (s, IH); 6.61 (t, IH); 7.52 (dd, IH); 7.72 (dd. IH); 7.78 (t, IH); 8.20 to 8.27 (m, 2H); 
8.42 (s, IH); 8.96 (s, IH). 
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Claims 

1. A compound of the fonnula (J), or a phannaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, 




CD 



wherein C is selected from D and E, 

R4 




Rga Rgb 




10 D 

wheaein in D andE the phenyl ring is attached to the oxazolidinone in (J); 

Rib is -NRz-Z wherein Rz is hydrogen, (l-6C)alkyl or -COORs wherein Rs is (1-6C) 
alkyl optionally substituted by one or more chlorine atoms; 
15 Z is HET-1 wherein 

HET-1 is selected from HET-1 A and HET-IB wherein: 

HET-IA is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms 
independently selected ftom N, O and S; which ring is optionally substituted on a C atom by 
an oxo or thioxo group; and/or which ring is optionally substituted on any available C atom 

20 by one or two substituents selected from RT as herranafter defined and/or on an available 
nitrogen atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
HET-IB is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
which ring is optionally substituted on a C atom by an oxo or thioxo ^up; and/or which ring 
is optionally substituted on any available C atom by one, two or three substituents selected 

25 from RT as hereinafter defined and/or on an available nitrogen atom, (provided that the ring is 
not thereby quatemised) by (l-4C)alkyl; 
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RT is selected from a substituent from the group: 

(RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl, 
(2-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkenyl, (l-4C)alkylthio, amino, azido, cyano 
and nitro; or 

5 (RTa2) (l-4C)alkylamino, di-(l-4C)alkylaimno, and (2-4C)alkenylamino; 

or RT is selected from the group 

(RTbl) (l-4C)alkyl group which is optionally substituted by one substituent selected 

from hydroxy, (l-4C)alkoxy, (l-4C)alkylthio, cyano and azido; or 

(RTb2) (l-4C)alkyl group which is optionally substituted by one substituent selected 

10 from (2-4C)alkenyloxy, (3-6C)cycloalkyl,and (3-6C)cycloalkBnyl; 
or RT is selected from the group 

(RTc) a frilly saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms 

independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen 
or carbon atom; 

15 and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 
such moiety is optionally substituted on an available carbon atom with one, two, three or more 
substituents independentiy selected from F, CI, Br, OH and CN; 
Raa and Rea are independentiy selected from H, CF3, OMe, SMe, Me and Et; 

20 Rab and Reb are independentiy selected from H, F, CI, CF3, OMe, SMe, Me and Et; 

Raa is selected from H, (l-4C)alkyl, cyano, Br, F, CI, OH, (l-4C)alkoxy, -S(0)n(l-4C)alkyl 
(wherein n = O,l,or 2), amino, (l-4C)alkylcarbonylanuno, nitro, -CHO, -CO(l-4C)alkyl, 
-CONH2 and -C6NH(l-4C)alkyl; 
R4 is selected from R4a and R4b wherein 

25 Rta is selected from azido, -NR7R8, ORio, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)cycloalkyl, 
-(CH2)k-R9, ARl, AR2, (l^C)acyl, -CS(l-4C)alkyl, -C(=W)NRvRw [wherein W is O or S, 
Rv and Rw are independentiy H, or (l-4C)alkyl ], -(C=0)i-R6, -COO(l-4C)alkyl, -C=OARl, 
"C=OAR2, -COOARl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -S(0)pARl, -S(0)pAR2 and 
-C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl chain may be optionally substituted by 

30 (l-4C)alkyl, cyano, hydroxy or halo; p = 0,1 or 2; 
R4b is selected from HET-3; 

R6 is selected from hydrogen, (l-4C)alkoxy, amino, (l-4C)alkylantuno and 
hydroxy(l-4C)alkylan[uno; 
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kislor2; 
1 is 1 or 2; 

R7 and Rg are independently selected from H and (l-4C)alkyl, or wherein R7 and Rg taken 
together with the nitrogen to which they are attached can form a 5-7 membered ring 

5 optionally with an additional heteroatom selected from N, O, S(0)n (wherein n = 1 or 2) in 
place of 1 carbon atom of the so formed ring; wherem the ring may be optionally substituted 
by one or two groups independently selected from (l-4C)alkyl, (l^)cycloalkyl, (l-4C)acyl, 
-COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2). ARl, AR2, , -C=OARl, 
-C=OAR2. -COOARl, -CS(l-4C)alkyl, -C(=S)0(l-4C)alkyl, -C(=W)NRvRw [wherein W 

10 is O or S, Rv and Rw are independently H, or (l-4C)alkyl], -S(0)pARl and -S(0)pAR2; 
wherein any (l-4C)alkyl, (l-4C)cycloalkyl or (l-4C)acyl group may be optionally substituted 
(except on a carbon atom adjacent to a heteroatom) by one or two substituents selected from 
(l-4C)alkyl, cyano, hydroxy, halo, amino, (l-4C)alkylamino and di(l-4C)alkylamino; p = 0,1 
or 2; 

15 R9 is independently selected from R9a to R9d below: 

R9a: ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 
R9b: cyano, caiboxy, (l-4C)alkoxycarbonyl, -C(=W)NRvRw [wherein W is O or S, Rv and 
Rw are independently H, or (l-4C)alkyl and wherein Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 membered ring 

20 optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a piperazine ting, the ring may be optionally 
substituted on the additional nitrogen by a group selected from (l-4Qalkyl, (l-4C)cycloalkyl, 
(l-4C)acyl, -COO(l-4Qalkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -COOARl, 
-CS(l-4C)alkyl and -C(=S)0(l-4Qalkyl; wherein any alkyl, acyl or cycloalkyl may itself 

25 optionally be substituted by cyano, hydroxy or halo)], ethenyl, 2-(l-4C)alkylethenyl, 
2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
((l-4C)alkyl)ethenyl,2-((l-4C)alkylaminocarbonyl)ethenyl, 

2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
R9c: (l-6C)alkyl 

30 {optionally substituted by one or more groups (including geminal disubstitution) each 
independentty selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, 
(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkylcaibonyl. phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 
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di-(l-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(0H)2, and mono* and 
di-(l-4C)alkoxy derivatives thereof], phosphinate [-P(OK02 and mono- and di-(l-4C)allcoxy 
derivatives thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycaibonyl, (l-4C)alkoxy- 

5 (l-4C)alkoxycaibonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycari5onyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino-, (l-4C)alkoxycarbonylamino-, N-(l-4C)alkyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are as 
hereinbefore defined], (=NORv) wherein Rv is as hereinbefore defined, (i-4C)alkylS(0)pNH, 
(l-4C)alkylS(0)p-((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-. 

10 fluoro(l-4C)alkylS(0)p((l^)alkyl)N-, (l-4C)alkylS(0)q-, CYl, CY2, ARl, AR2, AR3, 
ARl-O-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q. . AR1-NH-, AR2-NH., 
AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 
AR2 and AR3 containing groups}; wherein any (l-4C)alkyl present in any substituent on R9c 
may itself be substituted by one or two groups independently selected from cyano, hydroxy, 

15 halo, amino, (l-4C)alkylamino and di(l-4C)alkylamino, provided that such a substituent is 
not on a carbon adjacent to a heteroatom atom if present; 

R9d: Ri4C(0)0(l-6C)alkyl- wherein Ru is ARl , AR2, (l-4C)alkylamino, benzyloxy- 
(l-4C)alkyl or (l-10C)alkyl {optionally substituted as defined for 0R9c)}; 
Rio is selected from hydrogen, R9c (as hereinbefore defined), (l-4C)acyl and 
20 (l-4C)alkylsulfonyl; 
HET-3 is selected from: 

a) a S-membered heterocyclic ring contining at least one nitrogen and/or oxygen in which any 
caibon atom is a C=0 , C=N, or C=S group, wherein said ring is of the formula HET3-A to 
HET3-E below: 
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-R21 /_..A.K.--R21 /^N 



AnAj-R21 ^n-^n-R21 /-^Q^R21 
^-^(R,a)m \->-(Ria)m ^(R,a)m 



HEt3-A 



HET3-B 



HETS-C 



.R22 



a a R,a 



HET3-D HET3-E 

b) a carbon-Unked 5- or 6-membeied heteioaiomatic ring containing 1, 2, 3, or 4 heteroatoms 
independently selected from N. O and S selected from HET3-F to HETS-Y below: 




(R^a)m 



1-^^^— (R,a)m 



^(R,a)m 



(R,a)m 



HET3-F 



N 

HET3-G 



N 

HET3-H 






R^a)m 




N-^(R,a)m 



(R^a)m 



HET3-L 



N-N 
HET3-M 
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(Rfa)m 
HET3-N 



HET3-R 

R21 



•5^ 



I 




Ria)nn 



/S^(Ria)m ^ 



(R!,a)m 
HET3-P 
R21 



HET3-S 



HET3-T 




R21 



(R^a)m 
R21 



N-N ' 



HET3-V 



HET3-W 



N-N 




HET3-X 



HET3-Q 

(Ria)m N-N^ 

R21 

HETS-U 

N^ 
HET3-Y 



c) a nitrogen-linked 5- or 6-membered heteroaromatic ring containing 1, 2, 3, or 4 
heteroatoms independently selected from N, O and S selected from HET3-Z to HET3-AH 



5 below: 



(R^a)m N-N 



N— N 



HET3-Z 



HET3-AA 



(R.a)m ^ (Ria)m 

jA *f>< 

(Ria)m N-N ^ '/ 



N' 



N^ 

(R,a)m \ 
HET3-AD HET3-AE 



(R,a)m 



^4 



N— N 



HET3-AB 



HET3-AC 



"T" 

(R^a)m 
HET3-AF 



,N 



N, 



(R^a)m 
HEr3-AG 



(R^a)m 
HET3-AH 



wherein in HET-3, Ria is a substituent on caibon; 
Ria is ind^ndently selected from Rial to RiaS below: 
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Rial: ARl. AR2. AR2a. AR2b. AR3, AR3a, AR3b, AR4, AR4a, CYl. CY2; 
Ria2: cyano. carboxy. (l-4C)alkoxycarbonyl. -C(=W)NRvRw [wherein W is O or S. Rv and 
Rw ate independently H, or (l-4C)alkyl and wherein Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 menibered ring 
5 optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 
substituted on the additional nitrogen by a group selected from (l-4C)a]lcyl, (l-4C)cycloalkyl, 
(l-4C)acyl, -COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -COOARl, 
.CS(l-4C)alkyl) and -C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl, (l-4C)acyl and 
10 (l-4C)cycloalkyl substituent may itself be substituted by cyano. hydroxy or halo, provided 
that, such a substitoent is not on a carbon adjacent to a nitrogen atom of the piperazine ring], 
ethenyl, 2-(l-4C)alkylethenyl. 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 
2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl. 2-((l-4C)alkylaminocarbonyl)ethenyl. 
2-((l-4C)alkoxycarbonyl)ethenyl. 2-(ARl)ethenyl. 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 

15 Ria3: (l-lOC)alkyl 

{optionally substituted by one or more groups (mcluding geminal disubstitution) each 
independentiy selected from hydroxy, (l-lOC)alkoxy. (l-4C)alkoxy-(l-4C)alkoxy. 
(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkylcarbonyl, phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)alkoxy derivatives fliereof], phosphiryl [-0-P(0H)2 and mono- and 
20 di-(l-4C)alkoxy derivatives tiiereof], and amino; and/or optionally substimted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(0H)2, and mono- and 
di-(l-4C)alkoxy derivatives thereof], phosphinate [-P(OH)2 and mono- and di-(l-4C)alkoxy 
derivatives tiiereof], cyano, halo, trifluorometiiyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy- 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl. (l-4C)alkylamino, 
25 di((l-4C)alkyl)amino, (l-6C)alkanoylainino-. (l-4C)alkoxycaibonylamino-, N-(l-4C)alkyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are 
independentiy H, or (l-4C)alkyl and wherein Rv and Rw taken togetiier witii tiie amide or 
tiiioamide nitrogen to which tiiey are attached can form a 5-7 membercd ring optionally witii 
an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of tiie so 
30 formed ring; wherein when said ring is a piperazine ring, tiie ring may be optionally 

substimted on tiie additional nitrogen by a group selected from (l-4C)alkyl, (l-4C)cycloalkyl, 
(l-4C)acyl. -COO(l-4C)alkyl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -COOARl. 
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"CS(l-4C)alkyl and -C(=:S)0(l-4C)alkyl], (=NORv) wherein Rv is as hereinbefore defined, 
(l^)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, fluoro(l^C)alkylS(0)pNH-, 
fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4C)alkylS(0)q-, CYl, CY2, ARl, AR2, AR3, 
AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, 

S AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 
AR2 and ARB containing groups}; wherein any (l-4C)alkyl, (l-4C)acyl and (l-4C)cycloalkyl 
present in any substituent on Ria3 may itself be substituted by one or two groups 
independently selected firom cyano, hydroxy, halo, amino, (l-4C)alkylamino and 
di(l-4C)alkylamino , provided that such a substituent is not on a carbon adjacent to a 

10 heteroatom atom if present; 

Ria4: Ri4C(0)0(l-6C)alkyl- wherein Ru is as hereinbefore defined for R9d; 

Ria5: F, CI, hydroxy, mercapto, (l-4C)alkylS(0)p- (p = 0,1 or 2), -NR7R8 (wherein R7 and 

Rg are as hereinbefore defined) or -ORio (where Rio is as hereinbefore defined); 

m is 0, 1 or 2; 

15 R21 is selected from hydrogen, methyl [optionally substituted with cyano, trifluoromethyl, 
-C=WNRvRw (where W, Rv and Rw are as hereinbefore defined for RlaS), 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxycaibonyl, (l-4C)alkoxy-(l-4C)alkoxy- 
(l-4C)alkoxycarbonyl, CYl, CY2, ARl, AR2, AR2a, AR2b (not linked through nitrogen) or 
AR3], (2-10C)alkyl [optionally substituted other than on a carbon attached to the HET-3 ring 

20 nitrogen with one or two groups independently selected from the optional subsituents defined 
for Ria3] and Ri4C(0)0(2-6C)alkyl- ,wherein Rw is as defined hereinbefore and wherein 
Ri4C(0)0 group is attached to a carbon other than the carbon attached to the HET-3 ring 
nitorogen; 

R22 is cyano, -COR12, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12 (provided that R12 is 
25 not hydrogen), -SO2NHR12, -SO2N(Ri2)0R^i3) or NO2, wherein R12 and R13 are as defined 
hereinbelow; 

R12 and Ri3 are independently selected from hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, 
two, three or more halogen atoms) and (l-4C)alkyl (optionally substituted with one, two, 
30 three or more halogen atoms), or for any N0Ri2)(Ri3) group, R12 and R13 may be taken 

together with ttie nitrogen to which they are attached to form a 5-7 membered ring optionally 
with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the so 
formed ring; wherein the ring may be optionally substituted by one or two groups 
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independentiy selected from (l-4C)alkyl (optionaUy substituted on a carbon not adjacent to 
the nitrogen by cyano, hydroxy or halo). (l-4C)cycloalkyl, (l-4C)acyl. -CX)0(l-4C)alkyl. 
S(0)n(l-4C)alkyl (wherein n = 1 or 2), ARl. AR2, , -C=OARl, -C=OAR2, -COOARl, 
-CS(l-4C)alkyl, -C:(=S)0(l-4C)alkyl, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are 
5 independentiy H, or (l-4C)alkyl ], -S(0)pARl and -S(0)pAR2; wherein any (l-4C)alkyl 
chain may be optionally substituted by (l-4C)alkyl, cyano, hydroxy or halo; p = 0,1 or 2; 
ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered. fully unsaturated (i.e with the maximum 
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 
10 independently selected jfrom O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the full, degree of unsaturation), Unked via a ring carbon atom or Unked via a ring nitrogpn 
atom if the ring is not thereby quatCTnised; 
15 AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 
linked via a ring carbon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
20 linked via a ring carbon atom in either of the rings comprising the bicyclic system; 

AR3a is a partially hydrogenated version of ARB (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if die ring is not thereby quatemised, in either of the rings comprising the bicyclic 
system; 

25 AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicyclic system; 

AR4 is an optionally substituted 13- or 14-membered, fiilly unsaturated (i.e with the 
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 
30 independentiy selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitirogen 
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atom if the ring is not thereby quatemised, in any of the rings comprising the tricyclic system; 
CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring; 

wherein; optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
5 CYl and CY2 are (on an available carbon atom) up to three substituents independently 

selected from (l-4C)alkyl {optionally substituted by substituents selected independently from 
hydroxy, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, 
(l-4C)alkoxycarbonyl, cyano, nitro, (l-4C)alkanoylamino, -CONRvRw or -NRvRw}, 
trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (l-4C)alkoxy, (l-4C)alkanoyloxy, 
10 dimethylaminomethyleneaminocaibonyl, di(N-(l-4C)alkyl)aminomethylimino, carboxy, 
(l-4C)alkoxycari5onyl, (l-4C)alkanoyl, (l-4C)alkylS02amino, (2-4C)alkenyl {optionally 
substituted by carboxy or (l-4C)alkoxycarbonyl}, (2-4C)alkynyl, (l-4C)alkanoylamino, oxo 
(=0), thioxo (=S), (l-4C)alkanoylamino {the (l-4C)alkanoyl group being optionally 
substituted by hydroxy}, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyl group being 
15 optionally substituted by one or more groups independently selected from cyano, hydroxy and 
(l-4C)alkoxy}, -CONRvRw or -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is 
hydrogen or (l-4C)alkyl]; 

and further optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 
AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 

20 indicated otherwise) are up to three substituents independently selected from 

trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three 
substituents independently selected from halo, (l-4C)alkoxy or cyano}, furan, pyrrole, 
pyrazole, imidazole, triazole, pyrinoddine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, 

25 halo-(l-4C)alkyl, (l-4C)alkanesulfonamido, -SOiNRvRw [wherein Rv is hydrogen or 
(l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]; and 

optional substituents on AR2, AR2a, AR2b, ARB, ARSa, AR3b, AR4 and AR4a are (on an 
available nitrogen atom, where such substitution does not result in quatemization) 
(l-4C)alkyl, (l-4C)alkanoyl {wherein the (l-4C)alkyl and (l-4C)alkanoyl groups are 
30 optionally substituted by (preferably one) substituents independently selected from cyano, 
hydroxy, nitro, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkanoylamino, -CONRvRw or -NRvRw [wherein Rv is 
hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]}, (2-4C)aIkenyI, (2-4C)alkynyl, 
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(l-4C)alkoxycarbonyl or oxo (to form an N-oxide). 

2. A compound of the formula CO as claimed in claim 1, or a pharmaceutically- 
acceptable salt, or an in-vivo hydroloysable ester thereof, wherein Rib is HETl wherdn 
5 HETl is selected from the structures (Za) to (Zf), 

N ^K.^M ^Ki-'^^^RT 




(Za) 



(RT)v RT 

(Zb) (zc) 



W N=/ N=<^ 

\ I 



RT 



RT 



(Zd) (Ze) (20 

wherein u and v are independently 0 or 1 and RT is selected from: 

10 (a) hydrogen; 

(b) halogen; 

(c) cyano; 

(d) (l-4C)alkyl; 

(e) monosubstituted (l-4C)alkyl; 
15 (f) disubstituted (l-4C)alkyl, and 

(g) trisubstituted (l-4C)alkyl. 

3. A compound of the formula (I) as claimed in claim 1 or claim 2, or a 
phannaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, wherein R4 is 
20 R4b. 



4. A compound of the formula (I) as claimed in any preceding claim or a 
phannaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, vi^ierein 
selected from HET3-T, HET3-V, HET3-Y and HET-3-W, 
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5. A compound of the formula (I) as claimed in any preceding claim, or a 
pharmaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, wherein HET-3 is 
selected from HET3-V and HET3-Y. 

5 

6. A compound of the formula (I) as claimed in any preceding claim, or a 
phannaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, wherein Ria is 
Ria3. 

10 1. A compound of the formula (I) as claimed in any preceding claim, or a 

pharmaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, wherein group C 
is group D. 

8. A compound of the formula (I) as claimed in any one of claims 1 to 6, or a 

15 pharmaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, wherein group C 
is group E. 

9. A compound of the formula (lA) as claimed in any preceding claim, or a 
phannaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof. 



20 




OA) 

10. A pro-dmg of a compound as claimed in any one of the previous claims. 

25 

11 A method for producing an antibacterial effect in a warm blooded animal which 
comprises administering to said animal an effective amount of a compound of the invention as 
claimed in any one of claims 1 to 9, or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof. 

30 
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12. A compound of the invention as claimed in any one of claims I to 9, or a 
pharmaceutically-acceptable salt, or in-vivo hydiolysable ester thereof, for use as a 
medicament. 

5 13. Theuseof a compound of the invention as claimed in any one of claims 1 to 9, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal. 

14. A pharmaceutical composition which comprises a compound of the invention as 
10 claimed in any one of claims 1 to 9. or a pharmaceutically-acceptable salt or an in-vivo 

hydrolysable ester tiiereof , and a pharmaceutically-acceptable diluent or carrier. 

15. A process for the preparation of a compound of formula (D as claimed in claim 1 or 
pharmaceutically acceptable salts or m-vivo hydrolysable esters tiiereof, which process 

15 comprises one of processes (a) to (f); 

a) by modifying a substituent in, or introducing a substituent into anottier compound of 

the invention; 

b) by reaction of a molecule of a compound of formula (Ha) [wherein X is a leaving 
group useful in palladium coupling and A is either N or C-Raa] witii a molecule of a 

20 compound of formula (lib) (wherein X' is a leaving group useful in palladium coupling) 
wherem X and X' are such tiiat an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl bond 
replaces tiie aryl-X (or heteroaryl-X) and aryl-X' (or heteroaryl-X') bonds; and X and X' are 
chosen to be different to lead to die desired cross-coupling products of formula (I); 



R4- 



Rga Rgb 



25 (Ha) (nb) 



c) by reaction of a heterobiaryl derivative (HI) carbamate [where A is eitiier N or C-Rsa] 
with an ^ropriately substituted oxirane to form an oxazoUdinone ring; 
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NHCOjR 



R^a Rgb 



(ffl) 




RgaRgb 



(d) by reaction of a compound of fonnula (VI) : 




5 (VD 

y/hete X is a replaceable substituent with a compound of the fonnula (VIE): 

T-X' 

(vn) 

wherein T-X' is HETl or HET2 as herein above defined and X* is a r^laceable C-linked 
10 substituent; wherein the substiturats X and X* are chosen to be complemratary pairs of 
substituents suitable as complementary substrates for coupling reactions catalysed by 
transition metals such as palladium(0); 

(d(i)) by reaction catalysed by transition metals such as palladium(0) of a compound of 
formula (VUI): 




15 



(vm) 

wherein X is a replaceable substituent with a compound of the formula (DQ; 



(DO 



20 



(dQi)) by reaction of a compound of formula QQ: 
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(X) 



wheidn X is a replaceable substituent and wherein A is either N or C-Rsa, with a compound 

of the formula QOO- 
5 T-H 

(XD 

wherein T-H is an amine RtRsNH, an alcohol Ri^H, or an azole with an available ring-NH 
group to give compounds (XHa), (Xllb). or (XUc) wherein in this instance A is nitrogen or 
C-R3a and A' is nitrogen or carbon optionally substituted with one or more groups Rla; 

(xna) (xnb) 



RAN- 




10 



A' 




(e) byreactionof a compound of formula (Xnr): 




15 



(xm) 

wherein XI and X2 here are independenUy optionally substituted heteroatoms drawn in 
combination from O, N, and S such that C(X1)X2 constitutes a substituent that is a caiboxylic 
add derivative substituent with a compound of the formula (XIV) and X3 and X4 are 
idependently optionally substituted heteroatoms drawn in combination from O, N, and S: 



m< 



20 



100857 



-70- 

(xrv) 

and wherein one of C(X1)X2 and C(X3)X4 constitutes an optionally substituted hydrazide, 
thiohydrazide, or amidrazone, hydroxixnidate, or hydioxamidine and the other one of 
C(X1)X2 and C(X3)X4 constitutes an optionally substituted acylating, thioacylating, or 
5 imidoylating agent such that C(X1)X2 and C(X3)X4 may be condensed together to form a 
1,2,4-heteroatom S-membered heterocycle containing 3 heteroatoms drawn in combination 
from O, N, and S, for instance thiadiazole; 
(e (i)) by reaction of a compound of formula (XV): 





x/ N= 

10 (XV) 

wherein X2 is a displaceable group with a source of azide anion to give a tetrazole (XVI); 



or nitriles of formula (XVII) 

(xvn) 

may be reacted directly with azides to give tetrazoles (XVI, Rla = H) that are subsequently 
alkylated with groups Rla ^Uto give tetrazoles (XVma) and (XVmb); 

^fi R^R,b O R,aR,b O 



15 



R«a R,b 



20 (XVnia) 

(f) by reaction of a compound of formula QOX): 



(XVmb) 
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with a compound of the formula (XX): 

5 (XX) 

wherein one of C(X5)X6 and C(X7)X8 constitates an optionally substituted alpha-Geaving- 
group-substituted)ketone. wherein the leaving group is for example a halo-group or an (alkyl 
or aryl)-sulfonyloxy-group, and the other one of C(X5)X6 and C(X7)X8 constitutes an 
optionally substituted amide, thioamide, or amidine, such that C(X5)X6 and C(X7)X8 are 

10 groups that may be condensed together to form a 1,3-heteroatom 5-membered heterocycle. 
containing 2 heteroatoms drawn in combination from O, N, and S, for instance tiiiazole. 
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